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Description

[0001] A portion of the disclosure of this patent document contains material that is subject to copyright protection. The
copyright owner has no objection to the facsimile reproduction by anyone of the patent document or patent disclosure
as it appears in the Patent and Trademark Office patent file or records, but otherwise reserves all copyrights rights
whatsoever.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] Thisinventionrelates games and amusement devices, and specifically to three-dimensional puzzles with sliding
interlocking pieces, and more particularly to puzzles having pieces that require sequential movement of the pieces during
assembly and disassembly.

2. Description of the Background Art

[0003] Interlocking solid puzzles of many types have existed and have been a source of enjoyment for many years.
A major challenge in this field is in coming up with new puzzles that are appealing in ways that will capture the interest
of consumers.

[0004] Prior art on puzzles can be found in "Puzzles Old & New", by J. Slocum & J. Botermans, copyright 1986,
published by Plenary Publications Int., The Netherlands. Page 62 through 85 in the section on interlocking solid puzzles
provides a good characterization of interlocking solid puzzle. This information can also be used to distinguish them from
other types of puzzles such a jigsaw puzzles. This section covers the well known 6 piece burr puzzles. In the ideal
versions of these puzzles the number of notches applied to the bars are such that no empty spaces exist in the assembled
puzzle. One of the problems with these ideal versions is that a piece can always be removed from the assembled puzzle
without requiring shifts of other pieces. This makes these puzzles less challenging to disassemble. More challenging
burr puzzles are covered that require one or more shifts before an initial piece can be removed, however, this requires
additional notches and results in empty spaces in the assembled puzzle. This is a drawback that causes the puzzle to
be less aesthetically and mathematically pleasing. Another problem with the burr puzzle is the difficulty in using an
existing puzzle to create a more challenging one with more shifts required for disassembly. For example just the smallest
change in the position or shape of a notch will often ruin the puzzle, such that it can no longer be assembled into the
burr shape. While the 6 piece burr puzzles have a visually appealing assembled form, a partially assembled puzzle
seldom results in a interesting or visually stimulating arrangement. Besides the assembled form of the burr puzzle,
creative arrangements of pieces that are visually stimulating or interesting are difficult to find.

[0005] One of the other types of interlocking solid puzzles covered within pages 62-85 of "Puzzles Old & New" are
those with complex geometric forms. These include a dodecahedron shaped puzzle on page 62, a hexagonal puzzle
on page 69, the puzzles called Lightning, Grand Prix, and Kubion on page 76, the puzzles called Cuckoo Nest, and
Locked Nest on page 82, the three polyhedral puzzles on page 84, and the puzzle called Jupiter on page 85. While
these puzzles can be considered works of art, in order to make these puzzles challenging, a large number of pieces is
often required. A problem here is that puzzles with a large number of pieces are less popular as such puzzles are difficult
for the average puzzle enthusiast to assemble. Although they have a very visually appealing assembled form, these
geometric form puzzles are often easy to disassemble. Many do not require shifts or other movement of a piece before
an initial piece or pieces can be removed from the assembled puzzle. Many of these types of puzzles are not stable in
assembled form, or in many of the stages of assembly of the puzzle. The problem with this instability is that the puzzle
can easily fall apart unless carefully supported, such as being held together by hand.

[0006] Prior art on interlocking solid puzzles is also covered at the Puzzle World web site on the Internet at address
"http:Hwww.johnrausch.com/PuzzleWorld/index.html". This site contains an on-line version of the book "The Puzzling
World of Polyhedral Dissections, "by Stewart Coffin. Chapter 4 of this on-line book covers Interlocking Block Puzzles
that have the assembled form of a cube. This chapter discusses the difficulty in designing puzzles up to size-five. A size-
four puzzle called the Convolution puzzle is presented that illustrates this difficulty. This shows that designers often have
to revert to deformities to the basic cubic structures in order to create interesting cube puzzles of this size.

[0007] Another related type of interlocking solid puzzle is one that incorporates a maze while still being an assembly
and disassembly puzzle. An example is U.S. patent 4,357,016 (1982) to Allison. This puzzle, and others of its type, have
the disadvantage that piece movements are restricted to that along a defined surface within the puzzle. This surface is
often planar, but can include other smooth surfaces such as that of a cylinder as proposed by Allison. This surface is
often defined by a single piece frame member, but can use a frame formed by multiple members. Contact, between the
frame and other pieces, is used to maintain the pieces in assembled form. An example is in the patent by Allison which
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includes a version where the surface is that of a cylinder defined by the inner surface of a single cylinder member, and
another version where the surface is that of a cylinder defined by the surface of a plurality of stacked cylindrical bands.
Another disadvantage of this type of nuzzle is that a frame is required to maintain the pieces in assembled form.
[0008] Other types of interlocking structural elements are known from GB-A-2105998, US-A-4035977,EP-A-
0522223 ,US-A-3456413.

BRIEF SUMMARY OF THE INVENTION

[0009] Accordingly, several objects and advantages of my invention are:
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It is an object of the present invention to provide a puzzle without significant internal voids in its assembled form,
which requires the movement of one or more pieces before any piece can be removed;

Still another object of the invention is to provide a more challenging version of an existing puzzle, without altering
the basic shape of the pieces of the original puzzle;

Yet another object of the present invention is to provide a puzzle which can easily have its pieces interlocked in
various visually stimulating or interesting arrangements other than the assembled form, or partially assembled forms
of the puzzle;

Still another object of the present invention is to provide a puzzle that has a complex geometric assembled form, is
challenging to assemble, and has a lower piece count than comparable existing puzzles;

A further object of the present invention is to provide a puzzle without objectionable deformities to the basic puzzle
piece structure, that has a small size characteristic that has been difficult or impossible to achieve in existing puzzles;
Yet another object of the present invention is to provide a more stable version of an existing puzzle, such that there
exist more puzzle piece configurations, during stages of assembly, which do not easily fall apart;

Another object of the present invention is to provide a puzzle with a new mechanism for controlling the movement
of puzzle pieces;

A further object of the present invention is to provide a new class of interlocking solid puzzles which are appealing
in ways that will capture the interest of consumers;

Yet another object of the invention is to provide a puzzle that can have a small number of pieces so as to appear
simple, but can be very challenging to assembile;

Still another object of the present invention is to provide a puzzle that incorporates false moves that are not required
to solve the puzzle, but which make the puzzle more challenging;

A further object of the present invention is to provide a puzzle where movement of puzzle pieces is not restricted to
that along a single defined smooth surface within the puzzle;

Yet another object of the present invention is to provide a puzzle where the general shape of pieces can be based
on a virtually unlimited number of different geometric shapes; and

A further object of the present invention is to provide a puzzle that does not require a frame to maintain puzzle
pieces in assembled form;

Still further objects and advantages will become apparent from a consideration of the ensuing description and
drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0010]

Fig. shows a perspective view of a cuboid with a stud and channels formed on a plurality of surfaces thereof;
Fig.2 shows a perspective view of a cuboid with a mating cavity and channels formed on a plurality of surfaces thereof;
Fig.3 shows a perspective view of a cuboid having an alternate embodiment of studs and channels;

Fig.4 shows an exploded front perspective view of a puzzle according to the present invention;

Fig.5 shows an assembled front perspective view of the puzzle shown in Fig. 4;

Figs 6 shows a perspective view of puzzle piece 60 rotated 90 degrees clockwise about the Y axis relative to its
position in Fig. 4;

Fig. 7 shows a perspective view of puzzle piece 60 rotated 180 degrees about the X axis relative to the position
shown in Fig.6;

Fig. 8 shows a perspective view of puzzle piece 60 rotated 90 degrees counter-clockwise about the Y axis, and then
rotated 90 degrees counter-clockwise about the X axis, relative to its position shown in Fig.4;

Fig. 9 shows a perspective view of puzzle piece 50 rotated 90 degrees counter-clockwise about the Y axis relative
to its position shown in Fig. 4;

Fig. 10 shows a perspective view of piece 90 rotated 90 degrees clockwise about the Y axis, then rotated 90 degrees
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clockwise about the X axis, relative to its position shown in Fig. 4;

Fig. 11 shows a perspective view of piece 80 which is rotated 180 degrees about the X axis relative to its position
shown in Fig. 4;

Figs 12 to 17 show perspective views of the various pieces of this same puzzle in different stages of disassembly
with arrows indicating the direction of movement of certain pieces;

Fig.18A shows a perspective view of a cuboid having an alternate embodiment of stud;

Fig.18B shows a perspective view of a cuboid with curved channels formed on a plurality of surfaces thereof;

Fig. 18C shows a perspective view of a cuboid with angled channels formed on a plurality of surfaces thereof;
Fig. 18D shows a perspective view of a cuboid having an alternate embodiment of channel;

Fig. 18E shows a perspective view of a cuboid having walls and a stud;

Fig. 18F shows a perspective view of a cuboid having walls and a stud.

Reference Numerals in Drawings

[0011]
20 Cuboid 105 Stud
21-23 Cuboid face 106-111  Channel
24 - 27 Cuboid edge 120 Channel
28 Stud 124-125 Stud
29-32 Channel 130-135 Channel
33-34 Channel side wall 136 mating cavity
35 Cuboid 140 Stud
36 Mating cavity 142-143 Channel
37 Channel 146 - 147  Stud
38 Mating region 200 Cuboid
39-40 Channel 201-203 Cylindrical stud
41 Cuboid 210 Cuboid
42 - 45 T-channel 211-213 Channel
46 T-stud 220 Cuboid
47 Stud neck 221-225 Channel
48 Stud head 230 Cuboid
49 T-mating cavity 231-233 Dovetail Channel
50 Puzzle piece 240 Cuboid
51-53 Cuboid 241-242  Wall
60 Puzzle piece 243 Cuboid face
61-75 Cuboid 245 Stud
80 Puzzle piece 250 Cuboid
90 Puzzle piece 251-252  Wall
91-98 Cuboid 253 Cuboid face
100-104 Channel 255 Stud

DETAILED DESCRIPTION OF THE INVENTION

[0012] A uniform coordinate system with mutually perpendicular X, Y, and Z axes is included in Figs 1 to 18F to provide
a fixed reference frame. This is reference frame is used in all descriptions to indicate the X, -X, Y, -Y, Z, and -Z direction.
This reference is also used to indicate a particular surface of a part. The surface of a part facing in the X direction would
be designated the X part face. Likewise -X, Y, -Y, Z and -Z are used in the designation of other faces of parts.

[0013] Fig. 1 shows a perspective view of a cube shaped member, or cuboid 20. A cuboid is defined herein as a cube
with possible protrusions and recessed areas, or voids on the various cube faces. Also the cuboids in all the figures are
in parallel alignment. Parallel alignment is defined herein to describe the orientation of a member wherein each of its
edges parallel to either the X, Y, or Z axis. Cuboid 20 is a cube defining a protrusion, or stud 28, and slots or channels
29, 30, 31, and 32. Other than for the addition of the stud and channels, cuboid 20 has the shape of a cube.

[0014] The surface of cuboid 20 facing in the Y direction, or cuboid face 23, is the same shape as a cube face (i.e.
planar square surface) except that it defines voids, namely channels 29, 31, and 32 cut into the surface of cuboid face
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23. Likewise cuboid face 22 is the same shape as a cube face except that it defines voids where channels 31, 29, and
30 cut into the surface. Cuboid face 21 is the same shape as a cube face except it has voids where channels 30 and
32 cut away the surface. Cuboid face 21 is planar and includes the area where stud 28 projects normal therefrom. The
edge of a cuboid, or cuboid edge, is the same as that of an edge of a cube except for voids created where the various
channels intersect the various edges and are cut into the cube. Cuboid edge 24 is the same shape as a cube edge
except for a void caused by channel 31. Cuboid edge 25 is the same shape as a cube edge except for a void caused
by channel 29. Cuboid edge 26 and 27 are the same shape as a cube edge except for voids caused by channel 30.
[0015] The width of a cuboid is defined as the distance between opposite cuboid edges of a cuboid face, measured
in a direction perpendicular to these edges. The width of a cuboid in any direction does not include the distance that a
stud protrudes from a cuboid face. The width of cuboid 20 is the distance from cuboid edge 26 to cuboid edge 27
measured in the X direction.

[0016] In the preferred embodiment the studs have the shape of a cube, and are of the same size. In addition, the
studs projecting from a cuboid face are centrally attached to this cuboid face. Centrally attached being defined as being
joined with flush parallel faces, and with each edge on one face being parallel to an edge of the joined face, and the
centers of the joined faces being adjacent and aligned. Stud 28 is centrally attached to cuboid face 21.

[0017] Channels in Figs 1, 2, and 4 to 17 have the property that they are a void with the shape of a rectangular
parallelepiped, or box, with an equal depth and width, and with a length greater than or equal to their width. As defined
herein a channel is located at the face of a cuboid such that its depth is cut into the cuboid in a direction into this cuboid
face. Channels in Figs 1, 2, and 4 to 17 also have the property that the length and width of a channel both run in a
direction along the plane of the cuboid face, and parallel to an edge of this cuboid face. Channels in Figs 1, 2, 4 to 17,
and 18B to 18D also have the property that the channel depth is uniform over the entire channel. This uniform depth
gives these channels a planar surface at the extreme depth of the channel, or a channel floor, which is parallel to the
cuboid face into which the channel is cut. A channel side wall is defined herein as the cuboid material defining the sides
of the channel along the channel’s length. A vertical channel side wall is defined herein as a channel side wall that is
perpendicular to the cuboid face into which the channel is cut. Channels in Figs 1, 2, and 4 to 17 have vertical channel
side walls. Channels in Figs 1, 2, and 4 to 17 also are formed about a center line such that the channel side walls are
spaced equidistant from the channel center line. The term channel side wall is used to reference the solid material on
the side wall of a channel. A channel end wall is defined herein as the cuboid material located across the width of a
channel at a channels extreme length. In other words the term channel end wall is used to reference the solid material
that may exist at the end of a channel. A vertical channel end wall is defined herein as a channel end wall that is
perpendicular to the cuboid face into which the channel is cut.

[0018] Channels in Figs 1, 2, and 4 to 17 have the property that the channel, and its center line, runs along a middle
line of a cuboid face. This is such that the distance from a channel side wall to its closest parallel cuboid edge on the
same cuboid face, and in a direction along this cuboid face perpendicular to the length of the channel and away from
the channel, is the same as that for the opposite channel side wall. Channels here also have the property that they have
the same width and depth, but can have different lengths. The width of these channels is substantially the same as that
of the studs shown in these same figures. It may be slightly larger than that of the stud such that a stud can be inserted
and move within a channel with a desired amount of friction. The depth of channel 29 is measured in the Z direction
from cuboid face 22. The length of channel 29 runs parallel to the Y axis. The width of channel 29 runs parallel to the X
axis. Channel side wall 33 is parallel to cuboid face 22. Channel side wall 34 is parallel to cuboid face 21. Channel 31
runs in a direction along the Z axis, and along the Y cuboid face of cuboid 20. Channel 32 runs in a direction along the
X axis, and along the Y cuboid face of cuboid 20. A central channel is defined herein as a channel that runs from a
cuboid edge, through the center of a cuboid face, with a distance equal to one half the width of the cuboid plus one half
the width of a channel. A direction will also be associated with a central channel, this being the direction along the length
of the central channel, from the center of the cuboid face to the cuboid edge. For example, channel 32 is a central
channel on the Y cuboid face with a X direction. Channel 31 is a central channel on the Y cuboid face with a -Z direction.
Channel 29 runs in a direction along the Y axis, and along the entire width of the -Z cuboid face of cuboid 20. Channel
30 runs in a direction along the X axis, and along the entire width of the -Z cuboid face of cuboid 20.

[0019] Fig.2 shows a perspective view of a cuboid, referenced as 35, with a mating cavity and several channels.
Cuboid 35 is a cube defining channels 37, 39, and 40. It also defines a small cube shaped void, or mating cavity 36.
Any mating cavity shown in Figs 1, 2, and 4 to 17 has the property of having the substantially the same cubic size as
that of a stud shown in these figs (e.g. stud 28). The width and depth measurements of a mating cavity may be slightly
larger than that of the stud such that a stud can be inserted into a mating cavity with a desired amount of friction. A
mating cavity here also has the property that it is located at the center of a cuboid face. This is such that when a cuboid
face with a stud is flush with a cuboid face with a mating cavity, and the edges of the cuboid faces that are in contact
are parallel, then the stud will be located within the mating cavity. Channel 37 starts at the -Z face of cuboid 35 and runs
along the Y cuboid face in a direction parallel to the Z axis. It has a length equal to one half the cuboid width minus one
half the channel width. Channel 39 starts at the Z face of cuboid 35 and runs along the Y cuboid face in a direction
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parallel to the Z axis. It has the same length as channel 37. Channel 40 runs along the entire width of the X face of
cuboid 35 in a direction parallel to the Z axis. The volume of space where a mating cavity could be located on a cuboid
face is defined as a mating region. Mating region 38 is located on at the Y cuboid face of cuboid 35. It comprises the
volume between channels 37 and 39, and particularly between the end walls of channels 37 and 39. Since mating region
38, on cuboid 35, is not void of material there is not a mating cavity at this location. A cuboid face is a planar shape, the
same as that of a cube face except it defines voids anywhere channels cut away the surface, it further defines voids
anywhere mating cavities cut the surface, and it includes the surface area where a stud is attached.

[0020] Fig.3 shows a perspective view of a cuboid with an alternate configuration of captive type studs and channels.
This alternate captive type configuration has a profile the shape of the capital letter T, so a T prefix will be will be used
in the names. Attached to the X cuboid face of cuboid 41 is a protrusion with a T-shaped profile, or T-stud 46. T-stud
46 is made of a cube shaped member, or neck 47, and a rectangular parallelepiped, box, or head 48. Neck 47 is centrally
attached to the X cuboid face of cuboid 41. Head 48 has a width in the X direction that is the same as the width of neck
47. Head 48 has a width in the Y and Z direction that is two times the width of neck 47. Head 48 is centrally attached to
neck 47. On the Y cuboid face there is a void, or slot with a T shaped profile, or T-channel 44. A T-channel can be
described as being made of two adjacent voids. The first void has the same properties as that of the channels in Figs.
1 and 2. It has the same width, depth and centered location on a cuboid face. The second void is located directly below
the first void in the direction away from the cuboid face, with an otherwise identically centered location. It has the same
depth as the first void but has twice the width. Also it has a length that extends beyond that of the ends of the first void
by one half the width of the stud neck. This additional length allows for the difference between the width of the stud neck
and the width of the stud head. The edges along the length of the second void are also parallel to that of the first void.
Fig.3 shows T-channels with these properties. T-channel 44 extends part way across the Y cuboid face in a -X direction,
starting from the X cuboid face. T-channel 45 extends part way across the Y cuboid face in a -Z direction, starting from
the Z cuboid face. T-channel 43 extends part way across the - Z cuboid face in a -X direction, starting from the X cuboid
face. T-channel 42 extends the width of the -Z cuboid face in a direction parallel to the Y axis. At the center of the -Z
cuboid face there is a cube shaped void, or T-mating cavity 49, with the same dimensional extents as a T-stud. The
lengths of the edges of T-mating cavity 49 is equal to two times the width of neck 47. Other than for the size, the T-
mating cavity 49 is located at the center of a cuboid face just as is mating cavity 36 in Fig. 2. T- mating cavity 49 is shown
located at the center of the -Z cuboid face. The T-channel functions to hold the T-stud captive thereby preventing
separation of the pieces. The invention further contemplates a variety of alternate captive type structures such as stud
profiles and corresponding mating cavity shapes including L-shaped, triangular and inverted truncated triangular (e.g.
dove tail), and studs having a bulb-type end.

[0021] Figs.4and5showanembodimentof a puzzle according to the presentinventionin disassembled and assembled
configurations respectively. Fig. 4 shows an exploded perspective view of a puzzle as a means of depictingadisassembled
puzzle configuration. The puzzle consists of puzzle pieces 50, 60, 80 and 90. Puzzle piece 50 in Fig. 4 consists of 3
cuboids, namely cuboids 51, 52 and 53. Cuboid 51 includes channel 101 running the length of the -Z cuboid face and
parallel to the Y axis. Cuboid 51 also includes channel 100 which is a central channel on the Y cuboid face with a -Z
direction. Cuboid 52 is fixedly attached to the -Y cuboid face of cuboid 51. Cuboids in Figs. 4 through 17 have the property
that when one cuboid is attached to another cuboid within a puzzle piece they are centrally attached, this includes being
permanently attached. Cuboid 52 includes channel 102 running the length of the -Z cuboid face and parallel to the Y
axis. Cuboid 53 is attached to the -Y cuboid face of cuboid 52. Cuboid 53 includes channel 111 running the length of
the -Z cuboid face and parallel to the Y axis.

[0022] Puzzle piece 60 in Fig. 4 consists of 15 fixedly attached cuboids; namely cuboids 61 through 75. Cuboid 62 is
attached to the -Z cuboid face of cuboid 61. Cuboid 63 is attached to the -Z cuboid face of cuboid 62. Cuboid 63 includes
channel 103 running the length of the -Z cuboid face and parallel to the X axis. Cuboid 64 is attached to the X cuboid
face of cuboid 63. Cuboid 65 is attached to the X cuboid face of cuboid 64. Cuboid 68 is attached to the Y cuboid face
of cuboid 65. Cuboid 66 is attached to the Z cuboid face of cuboid 65. Cuboid 67 is attached to the Z cuboid face of
cuboid 66. Cuboid 69 is attached to the Y cuboid face of cuboid 67. Cuboid 70 is attached to the Y cuboid face of cuboid
69. Cuboid 70 includes channel 104 running the length of the -Z cuboid face and parallel to the Y axis. Cuboid 72 is
attached to the -X cuboid face of cuboid 70. Cuboid 73 is attached to the -X cuboid face of cuboid 72. Cuboid 74 is
attached to the -Z cuboid face of cuboid 73. Cuboid 75 is attached to the -Z cuboid face of cuboid 74. Cuboid 71 is
attached to the -X cuboid face of cuboid 67. Cuboid 61 is attached to the -X cuboid face of cuboid 71.

[0023] Puzzle piece 80 in Fig. 4 is made of only one cuboid so is a cuboid. Puzzle piece 80 includes stud 105 on the
-Z cuboid face.

[0024] Puzzle piece 90 in Fig. 4 consists of 8 cuboids; namely cuboids 91 through 98. Cuboid 97 is attached to the
-X cuboid face of cuboid 95. Cuboid 98 is attached to the -Z cuboid face of cuboid 97. Cuboid 91 is attached to the -Z
cuboid face of cuboid 98. Cuboid 92 is attached to the X cuboid face of cuboid 91. Cuboid 96 is attached to the Y cuboid
face of cuboid 92. Cuboid 93 is attached to the X cuboid face of cuboid 96. Cuboid 94 is attached to the Z cuboid face
of cuboid 93. Cuboid 91 includes channel 110 running the length of the Y cuboid face and parallel to the Z axis. Cuboid
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97 includes channel 106 which is a central channel on the Y cuboid face with a -X direction. Cuboid 97 also includes
channel 107 which is a central channel on the Y cuboid face with a -Z direction. Cuboid 98 includes channel 108 running
the length of the Y cuboid face and parallel to the Z axis. Cuboid 98 also includes channel 109 which is a central channel
on the Y cuboid face with a -X direction.

[0025] Fig. 5 shows a perspective view, in fully assembled form, of the disassembled puzzle shown in Fig. 4. The
puzzle shows puzzle pieces 50, 60, 80, and 90 arranged within the volume of a large cube that has a width that is three
times that of the cuboids. The shape of the assembled puzzle is substantially that of a large cube. The only difference
between this form and a large cube is what is contributed by the channels, studs, and mating cavities. The puzzle pieces
in Fig. 5 have the same orientation as those in Fig. 4. This is such that any cuboid face is facing in the same direction
in both figures.

[0026] Fig. 6 shows a perspective view of puzzle piece 60 which is rotated 90 degrees clockwise about the Y axis
relative to its position shown in Fig. 4. Cuboid 68 is shown with channel 120 running the length of its X cuboid face and
parallel to the Y axis.

[0027] Fig. 7 shows a perspective view of puzzle piece 60 which is rotated 180 degrees about the X axis relative to
its position shown in Fig. 6. Cuboid 75 is shown with stud 124 on its Y cuboid face. Cuboid 74 is shown with stud 125
on its Y cuboid face.

[0028] Fig.8 shows a perspective view of puzzle piece 60 which is rotated 90 degrees counter-clockwise about the Y
axis, then rotated 90 degrees counter-clockwise about the X axis, relative to its position shown in Fig.4. Cuboid 66 is
shown with mating cavity 136 on its -Z cuboid face. Cuboid 69 is shown with channel 130 running the length of its X
cuboid face and parallel to the Z axis. Cuboid 62 is shown with central channel 135, with a -Z direction, located on its Y
cuboid face. Cuboid 74 is shown with central channel 131, with a Z direction, located on its Y cuboid face. Cuboid 74 is
also shown with central channel 132, with a X direction, located on its Y cuboid face. Cuboid 75 is shown with central
channel 133, with a -X direction, located on its Y cuboid face. Cuboid 75 is also shown with central channel 134, with a
-Z direction, located on its Y cuboid face.

[0029] Fig. 9 shows a perspective view of puzzle piece 50 which is rotated 90 degrees counter-clockwise about the
Y axis relative to its position shown in Fig.4. Cuboid 52 is shown with stud 140 on its -Z cuboid face.

[0030] Fig. 10 shows a perspective view of puzzle piece 90 which is rotated 90 degrees clockwise about the Y axis,
then rotated 90 degrees clockwise about the X axis, relative to its position shown in Fig. 4. Cuboid 94 is shown with
channel 142 running the length of its X cuboid face and parallel to the Z axis. Cuboid 98 is shown with channel 143
running the length of its Y cuboid face and parallel to the Z axis.

[0031] Fig. 11 shows a perspective view of puzzle piece 80 which is rotated 180 degrees about the X axis relative to
its position shown in Fig. 4. Puzzle piece 80 is shown with stud 146 on its Y cuboid face, and with stud 147 on its -Z
cuboid face.

[0032] Fig. 12 shows a perspective view of puzzle pieces 50, 60, 80, and 90. This view is identical to that in Fig. 5
except puzzle pieces 50 is moved in the Y direction by an amount equal to the width of a cuboid.

[0033] Fig. 13 shows a perspective view of puzzle pieces 50, 60, 80, and 90, with an arrow indicating puzzle piece
50 and 90 have moved. This view is identical to that in Fig. 12 except puzzle pieces 50 and 90 have moved in the -Z
direction by an amount equal to the width of a cuboid.

[0034] Fig. 14 shows a perspective view of puzzle pieces 60, 80, and 90. This view is identical to that in Fig. 13 except
puzzle pieces 50 has been removed in the Y direction.

[0035] Fig. 15 shows a perspective view of puzzle pieces 60, 80, and 90, with an arrow indicating puzzle piece 80 has
moved. This view is identical to that in Fig. 14 except puzzle pieces 80 is moved in the Y direction by an amount equal
to 1.5 times the width of a cuboid.

[0036] Fig. 16 shows a perspective view of puzzle pieces 60 and 90. This view is identical to that in Fig. 15 except
puzzle pieces 80 has been removed in the Y direction.

[0037] Fig. 17 shows a perspective view of puzzle pieces 60 and 90, with an arrow indicating puzzle piece 90 has
moved. This view is identical to that in Fix.16 except puzzle pieces 90 is moved in the X direction by an amount equal
to the width of a cuboid.

[0038] Fig. 18A shows a perspective view of a cuboid, referenced as 200, with an alternate embodiment of stud.
Cuboid 200 is the same shape as a cube except for the addition of cylindrical stud 201, cylindrical stud 202 and cylindrical
stud 203. The shape of these cylindrical studs is that of a cylinder with planar ends that are perpendicular to the axis of
the cylinder. The cylindrical studs have a height and diameter the same as the height and width of the studs in the
preferred embodiment (e.g. stud 105). The cylindrical studs are located at the center of cuboid faces such that they
project from the face with the axis of the cylindrical stud perpendicular to the face and intersecting the center of the face,
and one end of the cylindrical stud in flush contact with the face. Cylindrical stud 201 is located at the center of the +Y
cuboid face of cuboid 200. Cylindrical stud 202 is located at the center of the +X cuboid face of cuboid 200. Cylindrical
stud 203 is located at the center of the -Z cuboid face of cuboid 200.

[0039] Fig. 18B shows a perspective view of a cuboid, referenced as 210, having three channels that are curved.



10

15

20

25

30

35

40

45

50

55

EP 1210 154 B1

Cuboid 210 is a cube defining channels 211, 212 and 213. These channels are formed about a center line such that the
channel side walls are spaced equidistant from the channel center line. The channel center lines for these channels are
smooth curved lines approximately the shape of one quarter of the arc of a circle. These channels also have vertical
side walls. All three of the channels are identical in shape, but located on different cuboid faces. Channel 211 runs along
a channel center line, which is a smooth curve, from the middle of the -X edge to the middle of the -Z edge of the +Y
cuboid face of cuboid 210. Channel 212 runs along a channel center line, which is a smooth curve, from the middle of
the -X edge to the middle of the -Y edge of the -Z cuboid face of cuboid 210. Channel 213 runs along a channel center
line, which is a smooth curve, from the middle of the -Z edge to the middle of the -Y edge of the +X cuboid face of cuboid
210. These channels have a depth and width identical to that of the channels in the preferred embodiment (e.g. channel
101).

[0040] Fig. 18C shows a perspective view of a cuboid, referenced as 220, with several channels at various angles.
Cuboid 220 is a cube defining channels 221, 222, 223, 224 and 225. Other than for the addition of these channels cuboid
220 has the shape of a cube. These channels are formed about a center line such that the channel side walls are spaced
equidistant from the channel center line. These channel also have vertical side walls. The channel center line for channel
221 is a curved line approximately the shape of one eighth of the arc of a circle, while the channel center lines for
channels 222, 223, 224 and 225 are straight lines. Channel 225 is on the +X cuboid face of cuboid 220, and bisects the
cuboid face diagonally, from the corner where the +Y and -Z edges meet to where the -Y and +Z edges meet. Channel
223 is a central channel, with a +Y direction, on the -Z cuboid face of cuboid 220. Channel 224 is located on the -Z
cuboid face of cuboid 220, and runs from the center of the cuboid face to its +X edge of the cuboid face. Channel 224
intersects with channel 223 at the center of the - Z cuboid face of cuboid 220, such that the angle between the center
lines for these channels is approximately 120 degrees at the point where these center lines intersect. Channel 222 is a
central channel, with a -Z direction, on the +Y cuboid face of cuboid 220. Channel 221 is located on the +Y cuboid face
of cuboid 220, and runs from the center of the cuboid face to a location on +Z edge of the cuboid face that is approximately
one quarter of the cuboids width from the cuboids +X cuboid face. Channel 222 intersects with channel 221 at the center
of the +Y cuboid face of cuboid 220, such that the angle between the center lines for these channels is approximately
135 degrees at the point where these center lines intersect. These channels have a depth identical to that of the channels
in the preferred embodiment ( e.g. channel 101). These channels also have width identical to that of the channels in the
preferred embodiment, except that at points where 2 channels intersect the channel may be slightly wider due to the
overlap of the width of the channels.

[0041] Fig. 18D shows a perspective view of a cuboid having an alternate embodiment of channel. As this alternate
embodiment of channel is the shape of the mortise portion of a dovetail joint, which is commonly used in woodworking,
the term dovetail channel will be used as the name of this type of channel. A dovetail channel is defined as having all
the properties as defined for a channel, except having some special properties for the channel side walls. In particular
the channel side walls are angled with respect to the axis that is perpendicular to the cuboid face into which they are
cut, such that the channel width at the cuboid face is smaller than that of the channel width at the extreme depth of the
channel, or channel floor. Dovetail channel 231 is a channel on the +Y cuboid face of cuboid 230, with its length parallel
to the Z axis, and its widths being parallel to the X axis. It runs from the +Z to the -Z cuboid face along the center of the
Y cuboid face. The side walls of dovetail channel 231 are angled approximately 14 degrees with respect to the Y axis,
such that the channel is widest at the channel floor. The width of dovetail channel 231 at the +Y cuboid face of cuboid
230 is one half the width measured at the channel floor. Dovetail channel 232 and dovetail channel 233 are the same
shape as dovetail channel 231 and are on the +X cuboid face of cuboid 230 with their lengths running parallel to the Z
axis. Dovetail channel 232 and dovetail channel 233 are spaced, in the direction along the Y axis, with approximately
equal distance between each other and the edges of the +X cuboid face. Other than for the addition of the dovetalil
channels, cuboid 230 has the shape of a cube.

[0042] Fig 18E shows a perspective view of a cuboid having two walls and a stud. A wall is a surface defined by the
an area on a cuboid face that has been recessed into the cuboid face. The recessed region defines a void and the
surfaces of the solid material bounding this void are defined as walls. Wall 241 and 242 are defined by a rectangular
area that has been recessed into the plane of the +Y cuboid face of cuboid 240 to form a void. This rectangular area
being bordered by the planes of the +X, -X and -Z cuboid faces of cuboid 240, being parallel to +Y cuboid face of the
cuboid, and having a width equal to approximately 0.55 times the width of the cuboid. This rectangular area being
recessed into the plane of the +Y cuboid face of cuboid 240 in the direction perpendicular to this cuboid face, and by an
amount equal to 0.10 times the width of the cuboid. Wall 242 is a planar surface bounding the void, and which is parallel
to the rectangular area. Wall 241 is a planar surface bounding the void, and which is perpendicular to the rectangular
area. Cuboid face 243 is the resulting +Y cuboid surface of cuboid 240 which excludes the recessed area. Stud 245 is
the same shape and size as the studs in the preferred embodiment ( e.g. stud 105) and is centrally attached to the +X
face of cuboid 240. Other that the void and stud 245, cuboid 240 has the shape of a cube.

[0043] Fig 18F shows a perspective view of a cuboid having two walls and a stud. Wall 251 and 252 are defined by
a rectangular area that has been recessed into the plane of the +Y cuboid face of cuboid 250 to form a void. This
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rectangular area being bordered by the plane of the +X, -X and -Z cuboid faces of cuboid 250, being parallel to +Y cuboid
face of the cuboid" and having a width equal to approximately 0.10 times the width of the cuboid. This rectangular area
being recessed into the plane of the +Y cuboid face of cuboid 250 in the direction perpendicular to this cuboid face, and
by an amount equal to 0.10 times the width of the cuboid. Wall 252 is a planar surface bounding the void, and which is
parallel to the rectangular area. Wall 251 is a planar surface bounding the void, and which is perpendicular to the
rectangular area. Cuboid face 253 is the resulting +Y cuboid surface of cuboid 250 which excludes the recessed area.
Stud 255 is the same shape and size as the studs in the preferred embodiment and is attached to the +X face of cuboid
250 with edges parallel and adjacent to the -Z and -Y edges of the +X cuboid face of cuboid 250. Other that the void
and stud 255, cuboid 250 has the shape of a cube.

[0044] In accordance with the present invention a interlocking solid puzzle which incorporates a control mechanism
with at least one stud and one channel (hereinafter collectively referenced as the "Puzzle with control mechanism".

Functional Description - Figs. 1 and 2

[0045] The puzzle pieces in the preferred embodiment are made of one or more cuboids. The control mechanism for
a puzzle involves the interaction between cuboids of puzzle pieces. To better understand the control mechanism, the
functionality of the structures on interacting cuboids is explained first.

[0046] Fig.1is used to explain how studs and channels are used to create some of the basic functionality of the control
mechanisms in the preferred embodiment. The Studs and channels can work as a control mechanism when they are
present on the contacting faces of adjacent cuboids. More particularly when a stud on one cuboid is engaged in the
channel on another cuboid then the movement of one cuboid relative to the other can be restricted and may prevent the
pieces from moving in certain directions and/or to certain positions. This can be controlled by the position and length of
channels. The channels can act as tracks, or paths for the directional movement of Cuboids within a puzzle. Channels
31 and 32 on cuboid face 23 can be used to control movement of a cuboid that is adjacent to this face. If such a cuboid
has a cuboid face flush with cuboid face 23, and it has a stud on its -Y cuboid face, and the edges of these cuboid faces
that are in contact are parallel, then its stud would be located where channel 31 and 32 intersect at the center of cuboid
face 23. From this position we can see that some movements of such an adjacent cube in directions along the X-Z plane
are prevented when stud movement is blocked by channel walls. The adjacent cuboid is prevented from moving in the
-X direction by channel side wall 34 at the end of channel 32. It also is prevented from moving in the Z direction by
channel side wall 33 at the end of channel 31. The adjacent cuboid can move in the X direction where its stud can move
along the length of channel 32. Likewise it can move in the -Z direction along channel 31. During these movements the
-Y face of the adjacent cuboid can be said to slide across cuboid face 23. Movements of the adjacent cuboid in directions
along the X-Z plane, other than these, are prevented as movement of its stud would be blocked by the walls of channel
31 or 32. Movement of the adjacent cube in the Y direction is possible as it is not blocked. Movement of the adjacent
cuboid in the -Y direction is not possible without moving cuboid 20, as cuboid 20 is adjacent in the -Y direction. From
the shape and position of channels 29 and 30 we can see that a cuboid with a stud centrally attached to its +Z cuboid
face, positioned in a similar adjacent manner to the -Z face of cuboid 20, can be moved in only the X, -X, Y and -Y
directions along the X-Y plane.

[0047] Fig. 2 is used to explain how mating regions, mating cavities, studs, and channels are used to create some of
the basic functionality of the control mechanisms in the preferred embodiment. When a cuboid with a stud is moved next
to cuboid 35, such that the stud is completely inserted in mating cavity 36, then the movement of cuboid 35 is restricted.
Cuboid 35 can not be moved in directions along the X-Y plane unless the cuboid with the inserted stud is moved right
along with it. There can be other voids next to a mating cavity. For example channel 40 creates a void at the mating
region on the X cuboid face of cuboid 35. As this region is void of material this creates a mating cavity at that location
and next to it are voids from channel 40. When there is not a mating cavity in a mating region this can prevent a cuboid
from moving next to another such that their cuboid faces would be flush. When a parallel aligned cuboid with a stud on
its -Y face is positioned such that the stud is contacting the Y surface of mating region 38, then this can prevent the
cuboids being brought together with their cuboid faces flush. Specifically they can’t be move closer together by movement
in a direction along the y axis as the stud is impacting against the cuboid material in mating region 38.

[0048] The relationship between the width of the studs and channels, and the width of a cuboid, can vary without
effecting the functionality. The widths of the studs and channels shown in figs for 1 and 2 are approximately one tenth
the width of the cuboids, but larger or smaller channel widths can be used without effecting functionality. The practical
upper limit here on channel width is that approaching one third of a cuboid width, as this width can result in the corner
sections of cuboids being connected to the rest of the cuboid with a relatively small amount of material. The lower limit
on the channel widths would depend on the manufacture of the pieces. This includes the material used, the dimensional
tolerance of the pieces, and how much sliding friction we desire between the puzzle pieces.
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Functional Description -- Fig.4

[0049] Fig.4 shows an exploded view of a simple puzzle that incorporates the preferred embodiment of my puzzle
with control mechanism. This shows the puzzle in a disassembled puzzle configuration.

[0050] In puzzle pieces 50, 60, and 90, the adjoining edges of attached cuboids are visible and make the individual
cuboids recognizable. In a physical embodiment of a puzzle, it is not necessary for the cuboid edges to be visible.
[0051] A puzzle can include additional studs, channels, and mating cavities, that do not act as part of the control
mechanism. One function these can serve is to make the puzzle more difficult or challenging to solve. For example
additional channels on a puzzle piece present more apparent ways for a puzzle piece with a stud to engage with it for
assembly. Another function these can serve is to form recognizable markings or designs on the puzzle. An example of
a channel that is not part of the control mechanism is channel 103 on puzzle piece 60 in Fig.4.

Functional Description -- Fig.5 and Figs.12 to 17

[0052] Figs 5 and Figs 12 to 17 will be used to discuss how the puzzle is disassembled. This discussions will include
an explanation of how studs, channels, and mating cavities are used to implement control mechanisms. Other functionality
of the studs, channels, and mating cavities, is also discussed.

[0053] The puzzle in Fig.5 is disassembled by a series of piece moves. A piece move as defined herein is an unin-
terrupted change in position of a piece unit along a smooth path. As defined herein the mathematical definition of smooth
is used where a smooth path is continuous, and there is not an abrupt change in direction at any point along the path.
This would preclude there being an angle at any point on a smooth line, or at any point on a line laying on a smooth
surface. A piece unit is defined here as one piece, or a plurality of pieces that are in contact with each other and have
a relative positional relationship to each other, and when they move they are moved together with this relative positional
relationship maintained. Also for piece moves, this refers to the movement of one or more puzzle pieces relative to the
other puzzle pieces in the current puzzle configuration. Unless specifically stated otherwise the descriptions use the
larger of these two sets of puzzle pieces as a stationary frame of reference when discussing puzzle piece movement.
For example we can state that only puzzle piece 50, in the puzzle configuration shown in Fig. 5, can be moved. We do
not have to state that this is equivalent to puzzle pieces 60, 80, and 90 being moved in the opposite direction.

[0054] The assembled puzzle in Fig. 5 is an interlocking puzzle. As used herein, interlocking means that pieces are
united firmly, or joined closely, as by hooking or dovetailing. Interlocking applies to any given configuration of puzzle
pieces, e.g. a fully assembled form of a puzzle may, or may not contain any interlocking pieces. Also a partially assembled
form of that puzzle, not yet containing all of the pieces, may, or may not contain any interlocking pieces. The definition
of interlock allows two pieces to be interlocked where separation of the pieces is possible be relative movement of the
pieces along one axis, while separation of the pieces is prevented for movements of the pieces along another axis.
[0055] The assembled form of the puzzle in Fig.5 is also fully interlocked. As defined herein fully interlocked, in terms
of a set of pieces, means that no piece unit can be separated from the other remaining pieces in a puzzle by a single
movement of the piece unit along a smooth path. In other words, a piece move without separation of pieces must occur
prior to a piece move that causes pieces to be separated. As defined herein fully interlocked, in terms of a specific piece,
means that no piece unit containing that piece can be separated from the other remaining pieces in a puzzle by a single
movement of the piece unit along a smooth path. In other words a piece move without separation of pieces must occur
prior to a piece move that causes the piece unit containing the specific piece to be separated.

[0056] The puzzle in Fig.5 will also be shown to be a serial interlocking solid puzzle. This is where there is one or
more ordered sets of piece moves, and the piece moves from one of these sets is required to assemble or disassemble
the puzzle. Sets of piece moves are defined herein to cover situations such as where one set of moves results in an
assembled form of the puzzle with pieces in certain relative orientation to each other, and another set of moves that
results in an assembled form of the puzzle with the same shape, but where the pieces are in a different relative orientation
to each other. Some of the pieces in the puzzle are interlocked in a conventional manner, while some are interlocked
using my control mechanism. Interlocking in the conventional manner is where the basic shape of puzzle pieces, i.e.
the engaging of faces of puzzle pieces, is used to interlock puzzle pieces. Interlocking using my control mechanism is
where a stud on a puzzle piece engages with another puzzle piece to interlock puzzle pieces In a puzzle that has pieces
that are based on cube shapes, movements to separate pieces interlocked in a conventional manner is blocked by a
cube face coming in contact with another cube face. An example of this is in Fig.5 when we try to move puzzle piece
80 in the -Z direction. The -Z face of puzzle piece 80 is already in contact with the Z face of cuboid 68 on puzzle piece
60 blocking this movement in the -Z direction. An example of a puzzle piece being interlocked exclusively by my control
mechanism is in Fig.5 when we try to move puzzle piece 80 in the X direction. Here the movement is blocked as the
movement of stud 105 on puzzle piece 80 is blocked from movement in the X direction as it is already in contact with a
channel side wall in that direction. This is on channel 120 on cuboid 68 of puzzle piece 60, which is shown in Fig.6. In
a likewise manner stud 147 is blocked by a side wall of channel 130. Also stud 146 is blocked by a sidewall of mating
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cavity 136. Stud 146 and 147 are shown in Fig. 11, and channel 130 and mating cavity 136 are shown in Fig. 8. If studs
105, 146, and 147 were not present puzzle piece 80 could be removed immediately in the X direction.

[0057] The structure described herein provides a puzzle wherein there exists a plurality of moves that are required to
be performed in a prerequisite order, such that before a specific move can be made there first must be executed a
specific set of one or more moves. A piece move can be such that the piece unit moved is separated, or removed from
the remaining pieces in the puzzle. Also a piece move can be such that the piece unitis interlocked, with pieces remaining
in the puzzle, after the move. The term "move" as used herein means that a piece unit is moved from one position to
another position in the puzzle, or removed (i.e. separated) from the puzzle.

[0058] The puzzle shown in Fig. 5 is interlocked such that only puzzle piece 50 can be moved. Also it can be moved
only in the Y or the -Y directions. As it will be shown that these initial moves can not result in a puzzle piece being
removed from the remaining puzzle pieces, the puzzle is also fully interlocked. Puzzle piece 50 can be moved in the -Y
direction by an amount equal to a cuboid width. During this piece move, stud 140 on puzzle piece 50 travels a path in
the -Y direction with a distance equal to one cuboid width. This path is within channel 143 in puzzle piece 90, and within
channel 135 in puzzle piece 60. Channel 143 is shown in Fig. 10 and channel 135 in Fig. 8. Channel 135, and the section
of channel 143 in this path, are thus shown to be required for this piece move. This piece move turns out to be a false
move. A false move is defined as a piece move that is not required in the solution of a puzzle. In this case this move is
not required as a step when disassembling the puzzle starting with the puzzle configuration shown in Fig. 5. The false
move is created by the presence of the aforementioned channel sections. The only function of these channel section is
to create the false move. This shows that a false move can be added to a puzzle with the addition of my control mechanism,
and without effecting the shape of the other pieces in the puzzle.

[0059] The first step in disassembly of the puzzle configuration shown if Fig.5, is the movement of piece 50 in the Y
direction by an amount equal to the width of a cuboid. The result of this move is shown in Fig.12, with an arrow showing
the direction which puzzle piece 50 was moved in. Movement of puzzle piece 50 further in the Y direction is prevented
by stud 140 being blocked by the channel end wall of channel 131. Stud 140 can be seen in Fig.9, and channel 131 on
puzzle piece 60 in Fig. 8. We have shown that the puzzle in Fig.5 has no initially removable puzzle pieces, and also no
major internal voids. Major voids are those with a shape and size similar to the major components that make up a the
bulk of a puzzle piece. In this case a major void would be a void with the shape of a cuboid and having the same width
as a cuboid in the puzzle, e.g. cuboid 50.

[0060] From the puzzle configuration in Fig. 12 there is only one piece move possible in progressing toward disas-
sembly, i.e. one that is not a false move. The next step in this disassembly is the movement of puzzle pieces 50 and 90
in the -Z direction, by an amount equal to the width of a cuboid. The result of this move is shown in Fig. 13, with an arrow
showing the direction in which puzzle pieces 50 and 90 were moved. Movement of these pieces further in the -Z direction
is prevented by stud 125 being blocked by the channel end wall of channel 107. Stud 125 can be seen in Fig.7, and
channel 107 in Fig. 4. If studs 125 and 124 were not present then puzzle pieces 50 and 90 could be removed from the
puzzle at this time. This would reduce the number of piece moves required to disassemble the puzzle. This shows that
the addition of the control mechanism to a puzzle can increase the number of required piece moves for disassembly.
This increase in the number of required moves makes the puzzle more interesting and challenging to assemble and
disassemble.

[0061] From the puzzle configuration in Fig.13 there are two different piece moves possible in progressing toward
disassembly. Either puzzle piece 80 can be removed or puzzle piece 50 can be removed. The next step taken in the
disassembly is the removal of puzzle pieces 50 by movement in the Y direction. Fig.14 shows the puzzle configuration
after this piece removal. The next step taken in the disassembly is the removal of puzzle pieces 80 by movement in the
Y direction. Fig. 15 shows the a puzzle configuration during the process of this piece removal. This shows stud 105 just
emerging from channel 142, the combination of which have been used to control the movement of puzzle piece 80 up
to this point in disassembly. Stud 105 can be seen on puzzle piece 80 in Fig. 4, and channel 142 in Fig.10. Fig.16 shows
the puzzle configuration after puzzle piece 80 has been fully removed.

[0062] From the puzzle configuration in Fig. 16 there is only one piece move possible in progressing toward disas-
sembly. The next step in this disassembly is the movement of puzzle pieces 90 in the X direction, by an amount equal
to the width of a cuboid. The result of this move is shown in Fig. 17, with an arrow showing the direction in which puzzle
pieces 90 was moved. Further piece movement of this direction is prevented by cuboid 98 on puzzle piece 90 being
blocked by cuboid 68 on puzzle piece 60. Cuboid 98 and 68 can be seen in Fig. 4.

[0063] From the puzzle configuration in Fig. 17 there is only one piece move possible in progressing toward disas-
sembly. The next step taken in the disassembly is the removal of puzzle piece 90 by movement in the Y direction. The
result of this piece move is that all puzzle pieces are disconnected from each other and the puzzle is completely disas-
sembled. Fig. 4 shows all the puzzle pieces in a completely disassembled configuration.

[0064] This description of the disassembly, along with the associated figures, has shown that movement of pieces is
not restricted to that along a single planar or curved surface. Rather the piece movements have included those in
directions parallel to three non-planar axes. Also shown is that there does not exist a frame member with a smooth
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surface that is used to maintain the pieces in assembled form. Rather the pieces are mutually interlocked. One way the
pieces have been shown to be interlocked is where removal of a piece is prevented when a cuboid face within one piece
is blocked by the cuboid face of another piece. Also the puzzle has included at least one instance of where the removal,
or movement of a piece is prevented by the presence of a stud and either a mating cavity or a channel.

Functional Description -- Fig.3

[0065] Fig.3 shows a cuboid with alternate versions of the stud, channel, and mating cavity control structures which
are used to create an alternate embodiment of the control mechanism. The control mechanism in this embodiment
operates in a similar manner to that of the preferred embodiment, and can be used to restrict piece movement in the
same way. For example if we have a cuboid with a T-stud adjacent to cuboid 41, and its stud is within channel 44, then
this cuboid can move back and forth in directions along the X axis with the stud traveling within T-channel 44. During
this movement the -Y face of this cuboid would be flush with, and slide against the Y face of cuboid 41. When this cuboid
moves in the -X direction, such that the T-stud is at the end of T-channel 44, then further movement in this direction is
blocked. From this position at the end of the T-channel 44, the cuboid can now be moved in the Z direction with the T-
stud traveling within T-channel 45. In a likewise manner a adjacent cuboid with a T-stud within T-channel 43, can be
moved in the -X direction to the end of this T-channel, and then be moved in either the Y, or -Y direction within T-channel
42. The major difference in this embodiment is that there now exists a mechanism to control movement in a direction
perpendicular to the face of the cuboid containing a stud. For example if we have a cuboid adjacent to cuboid 41, and
it has a T-stud positioned within T-channels 44 where it intersects with T-channel 45, then it is blocked from movement
in the Y direction. The cuboid can only be separated by a movement in the Z direction where the T-stud can exit the end
of T-channel 45, or by a movement in the X direction where the T-stud can exit the end T-channel 44. The -Z face of
cuboid 41 contains a T-mating cavity at the intersection of T-channels 42 and 43. This allows a cuboid adjacent to the
-Z cuboid face, with a T-stud at this position within the channels, to separate from cuboid 41 via a movement in the -Z
direction. This alternate embodiment could also allow voids, with the shape of a T-mating cavity, to be located at positions
along a channel other than at the center of a cuboid face. This would allow corresponding positions for cuboids with T-
studs and T-channels to be separated or joined.

Functional Description -- Fig.18A

[0066] Fig. 18A shows a cuboid with an alternate version of stud which is desirable for use in puzzles that incorporate
pieces movements that include rotation. With the diameter of the cylindrical studs the same as the diameter of a channel,
this allows a stud to rotate within a channel while remaining in snug contact with the channel walls. For example we can
have a cuboid, with a channel on its -Y cuboid face, and its -Y cuboid face in flush contact with the +Y cuboid face of
cuboid 200, with cylindrical stud 201 located within the channel. Cuboid 200 could then be rotated on the axis of cylindrical
stud 201, with the walls of cylindrical stud 201 remaining in snug contact with the channel of the adjacent stationary cuboid.

Functional Description -- Fig.18B

[0067] Fig.18B shows a cuboid with an alternate version of channel structure which can be used in puzzles that
incorporate puzzle pieces movements along curved paths to control such movements. For example we can have a
cuboid with a cylindrical stud, such as 201, located on its -Y cuboid face, and with this face in flush contact with the +Y
cuboid face of cuboid 210, with the cylindrical stud located within channel 211. As long as the cuboids maintain this flush
contact, and the cylindrical stud remains in channel 211, movement of the cylindrical stud, and the cuboid to which it is
attached, is restricted to movement along the curved path of channel 211. During such movement the cylindrical stud,
and the cuboid to which it is attached, is free to rotate on the axis of the cylindrical stud.

Functional Description -- Fig.18C

[0068] Fig.18C shows a cuboid that includes channels at various angle, that are used to illustrate how the movement
of pieces can be controlled in directions other than those provided for in the preferred embodiment. For example we can
have a cuboid with a cylindrical stud, such as 201, located on its -X cuboid face, and with this face in flush contact with
the +X cuboid face of cuboid 220, with the cylindrical stud located within channel 225. As long as the cuboids maintain
this flush contact, and the cylindrical stud remains in channel 225, movement of the cylindrical stud, and the cuboid to
which it is attached, is restricted to a movement along the diagonal path of channel 225 which is at a 45 degree angle
tothe Y axis. Channels 221, 222, 223 and 224 are used to show how the control mechanism can operate where channels
intersect at other than a 90 degree angle. For example we can have a cuboid with a cylindrical stud, such as 201, located
on its +Z cuboid face, and with this face in flush contact with the -Z cuboid face of cuboid 220, with the cylindrical stud
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located within channel 223, while the cuboids maintains this flush contact and the cylindrical stud remains in channel
225, movement of the cylindrical stud, and the cuboid to which it is attached, can move in the -Y direction to the point
where channels 223 and 224 intersect and the cylindrical stud is blocked by the channel wall of channel 224. From that
point the cylindrical stud, and the cuboid to which it is attached, can start a new move in a new direction along channel
224, which is a change in direction by approximately 120 degrees. In a similar manner we can have a piece movement
where a cylindrical stud travels along channel 222 to the point where it is blocked from further movement in the +Z
direction by the curved channel wall of channel 221. From that point a new move can be started along the curved channel
in an initial direction approximately 135 degrees different from the previous move.

Functional Description -- Fig. 18D

[0069] Fig.18D shows a cuboid with an alternate version of channel structure which can be used to create an alternate
embodiment of the control mechanism. It also shows that multiple parallel channels can be placed on a cuboid face.
The control mechanism in this embodiment operates in a similar manner to that of the preferred embodiment, and can
be used to restrict piece movement in the same way. It can operate in a similar manner to that of cuboid 41 in fig. 3,
which contains T-channels, in that there now exists a mechanism to control movement in a direction perpendicular to
the face of the cuboid containing a stud. This operation would involve a stud with a profile shape corresponding to that
of the profile of the dovetail channel, or dovetail stud, i.e. corresponding in the same way that the profile of the T-Stud
matched that of the T-channels in fig. 3. For example if we have a cuboid with such a dovetail channel on the center of
its -Y cuboid face, and the dovetail stud is located within devetail channel 231 of cuboid 230, then this cuboid is blocked
from movement in the +Y direction relative to cuboid 230. This cuboid could only be separated from cuboid 230 by
relative movement in the +Z or -Z direction to allow the dovetail stud to slide out of dovetail channel 231. Dovetail channels
232 and 233 are parallel to each other and located on the same cuboid face. This is used to illustrate the point that studs
do not have to be located in the center of a cuboid face, as is shown in the preferred embodiment ( e.g. stud 105). Rather,
different cuboids may have studs in different relative location on their cuboid faces, or a cuboid can have multiple studs
on the same face. In order to accommodate this we may need cuboids with multiple parallel channels, such as dovetail
channels 232 and 233, when the cuboid is in sliding contact with other cuboids faces of other cuboids which have such
studs in such multiple positions.

Functional Description -- Fig.18E

[0070] Fig. 18E shows a cuboid that includes walls, that are used to illustrate how the movement of pieces can be
controlled along barriers other than channel walls as provided for in the preferred embodiment. For example we can
have a cuboid with a stud, such as 245, located on its -Y cuboid face, and with this face in flush contact with cuboid face
243, with a planar face of the stud flush with wall 241. While the cuboid faces remain in flush contact, and the face of
the stud remains in contact with wall 241, movement of the adjacent cuboid is blocked in the +Z direction relative to
cuboid 240.

Functional Description -- Fig. 18F

[0071] Fig. 18F shows a cuboid thatincludes walls, that are used to illustrate that movement of pieces can be controlled
by studs and barriers located at positions on pieces other than those provide for in the preferred embodiment. For
example we can have a cuboid with a stud, such as 255, located at the corner of its -Y cuboid face, and with this face
in flush contact with cuboid face 253, with a planar face of the stud flush with wall 251. While the cuboid faces remain
in flush contact, and the face of the stud remains in contact with wall 241, movement of the adjacent cuboid is blocked
in the +Z direction relative to cuboid 250.

Functional Description -- General

[0072] The cuboids and puzzle pieces shown in the figures can be made out of many materials including wood, plastic,
metal, and composites. They can be manufactured in different ways as will be recognized by those skilled in the art.
Depending on the manufacturing method, the pieces can have a variety of characteristics including being solid, being
hollow, and being formed of one or more members permanently attached.

Conclusions Ramifications, and Scope of Invention

[0073] Accordingly, the reader will see that | have created a new class of puzzle, with my interlocking solid puzzles
with sliding movement control mechanism. This allows creation of new interlocking solid puzzles that are interesting,
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appealing, and challenging to assemble and disassemble.

[0074] In addition my puzzles with control mechanism can incorporate features used in existing puzzles as would be
understood by persons skilled in the art. This includes the material used for the pieces, such as plastic, wood or metal.
The material could be transparent, or opaque, and use various colors. The composition of the material, or its surface
texture, can be varied to achieve the desired amount of friction between sliding pieces in the puzzle. Features can also
includes the application of pictures and symbols to the puzzle pieces via markings, decals, and stickers.

[0075] A particular assembled puzzle may consist of a certain set of puzzle pieces drawn from a larger set of puzzle
pieces. Also other assembled puzzles may be constructed from other subsets of this large set of pieces. This is a
characteristic of existing burr puzzles, where different large sets of pieces are defined. Sets of puzzle pieces that contain
subsets of pieces that can be used to construct puzzles with my control mechanism would also fall within the scope of
my puzzle with my control mechanism invention.

[0076] Also the scope of my puzzle with my control mechanism invention includes puzzles with extra studs, channels,
and mating cavities that are not required as part of the control mechanism. These can be used to make the puzzle more
difficult and interesting to assemble and disassemble. These can provide for moves that are not required to assemble
the puzzle, e.g. blind moves that have to be undone. Also they can merely provide for the appearance of a possible
move, i.e. where the move in actuality could not be made. Another use is to provide predetermined or recognizable
patterns on the assembled puzzle’s surfaces.

[0077] Aramificationisthatthe channels, studs, and mating cavities used in my control mechanism, provides structures
to allow pieces to interlock with each other in different ways. This interlocking can exist not only in puzzle piece config-
urations formed during the stages of assembly of a puzzle, but also in other arrangements of puzzle pieces. This can
make for an interesting puzzle to play with. Puzzle pieces can be arranged in various interesting stable configurations,
which would otherwise easily fall apart if not for the interlocking provided by my control mechanism.

[0078] Another ramification is that channels and studs may be used to enable a desired piece to rotate during a move
or a certain portion thereof. They can also be used to prevent undesired piece rotation. For example, a channel enabling
movement used to prevent undesired piece rotation. For example, a channel enabling movement of a piece to a position
where it can rotate without its cuboids colliding with those of other pieces. This could be a straight channel at a diagonal
angle to cube edges. It would be preferred to have cylindrical shaped studs here for rotation, otherwise the channel
would have to be made wide enough for rotation, at least where the stud is rotated. An Example of preventing rotation
can be the addition of a stud that would collide with a cuboid of another piece during rotation. Channels may have to be
added to pieces to allow assembly with this new stud added.

[0079] An advantage is that my control mechanism can be used to improve the ideal class of burr puzzles. This class
of burr has the property that a piece can be initially removed from the assembled puzzle without requiring that any piece
be moved first. By adding my control mechanism we could make the initial piece non-removable, but movable to a
position that would allow the next puzzle piece to move. For some burr puzzles the rest of the moves could be the same
shift moves as in the original puzzle. It could also be possible to add more of my control mechanism structures so that
even more moves are required to solve the puzzle.

[0080] My puzzle has the further advantages in that: (1) it can enable creation of puzzles with a small number of parts,
without resorting to deformities, such as rounding the edges of cuboid based puzzle pieces to allow their removal via a
rotation; (2) it can be used to add additional puzzle piece moves to an existing puzzle, to create a new and more
challenging puzzle, without changing the basic puzzle piece shape from that in the existing puzzle; (3) movement of
puzzle pieces is not restricted to that along a single defined smooth surface within the puzzle.

[0081] Although the description above contains many specifications, these should not be construed as limiting the
scope of my invention but as merely providing illustrations of some of the ways in which the preferred embodiments of
my invention can be applied to a particular type and instance of puzzle. Other variations of my control mechanism
invention can be shown that help illustrate its broad scope.

[0082] One variation is that the assembled puzzle does not have to have the shape of a cube. For example we can
have puzzles that have cuboid based puzzle pieces as shown in Figs. 4 to 17, but when assembled they have the general
form of buildings, vehicles, people, animals, or other recognizable or pleasing shapes.

[0083] Another variation is that a puzzle can have multiple, different positions for studs, channels, and mating cavities
on the face of puzzle pieces. For example in a cuboid based puzzle, as shown in Figs. 4 to 17, these structures can be
located at distances one third of the way across the face of a cuboid instead of half way across. The channel spacing
in this example allows two parallel channels on a cuboid face, each one third of the way across the face of a cuboid
from opposite edges of a cuboid face. This can also allow multiple studs on a cuboid face, which can be used to implement
multiple control mechanisms for piece movements along different paths.

[0084] Another variation is that the shape of the studs can be different from that of a cube. For example we can change
the shape of the studs in the preferred embodiment to cylinders with the cylinder wall perpendicular to the cuboid face
they are on. We can give them a diameter and height the same as the width of the original stud. This shape and size
can allow this cylindrical stud to rotate within a channel while at the same time fitting snugly within the channel. If not
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otherwise obstructed this can allow a puzzle piece to be rotated while remaining captive within the puzzle. This variation
can thus create piece moves that include a rotation, or the rotation could be a separate movement that is required for
puzzle assembly or disassembly.

[0085] Another variation is that channels do not have to be restricted to orientations with their length in a direction
parallel to an edges of the puzzle pieces. For example in the puzzle shown in Figs. 4 through 17 we could include
additional channels that run in a path along the diagonal of a cuboid face. By combining this variation with the afore-
mentioned cylindrical shaped stud variation we can retain the same channel width while still achieving a snug fit of the
stud in the channel. This combination can allow a piece move to include both a diagonal movement and a rotation.
[0086] Another variation is that all channels do not have to be straight along their length. For example in the afore-
mentioned variation with piece rotation, channels with a smooth arc path can be used to accommodate the paths taken
by studs on a rotating puzzle piece, which do not lie along the axis of rotation of the piece. In other words the axis of
some studs on a rotating puzzle piece can follow a curved path, so may need a likewise curved channel to travel in. As
should be apparent, if the axis of rotation of a piece is common with the axis of a cylindrical stud then no additional
section of curved channel is needed for this stud to enable rotation, here this stud would just rotate in place.

[0087] Another variation is that channels do not have to have 2 channel walls. There could be channels that are voids
that have a width that extends clear to one edge of the cuboid face. Here there could be only one channel wall. This can
still be used to implement my control mechanism by preventing a piece from being moved to a given position, or removed
from the puzzle.

[0088] Another variation is that the width of channels and mating cavities do not have to be the same width as the
stud such as to have a snug fit. The purpose of the channels and mating cavities, for use as control mechanisms, is to
provide one or more barriers, or wall, to prevent a piece from being moved to a given position in a puzzle, or from being
removed from a puzzle during assembly or disassembly. When the channel is the same width as the stud, then the
stud’s path of travel within the channel can only take one smooth path. This minimum channel width path defines the
path taken by a piece during a piece move. Even when the channel is a little wider than the stud, where the looseness
can allow slight deviations from a smooth path, we still refer to a piece move as being that along the minimum channel
width path. We can take this case to further extremes where we can widen a channel clear to an edge of a cube face.
As long as there remain channel walls in positions to provide for the control mechanism, e.g. to prevent a piece move
to a position or to prevent a piece being removed from the puzzle, then this wider channel would not change the moves
required for assembly and disassembly of the puzzle. These moves are still considered to be along the minimum channel
width paths, even though the wider channels can allow a piece to have a significant deviation from this path during a
piece move. Another case here is where the width of a channel may not be uniform over its length, e.g. it could have
curves or abrupt angles along the channel walls. Again as long as there remain channel walls in positions to provide for
the control mechanism, e.g. to prevent a piece move to a position or to prevent a piece being removed from the puzzle,
then these irregularly shaped channels would not change the moves required for assembly and disassembly of the
puzzle. These moves are still considered to be along the minimum channel width paths, even though the irregularly
shaped channels can allow a piece to have a significant deviation from this path during a piece move. This shows that
making channels or mating cavities larger than the required minimum is a simple variation of my puzzle with control
mechanism, and falls within its scope.

[0089] Another variation is that we can add or subtract material from the faces of an assembled puzzle with control
mechanism, as long as this does not alter the piece moves required for assembly, in such a way as to form aesthetically
pleasing or recognizable shapes. This is an existing practice and has been used to create puzzles with shapes such as
that of a cube, barrel, or sphere, by adding material to the surfaces of an existing burr puzzle. This practice is discussed
on page 63 of the aforementioned book, "Puzzles Old & New". This practice can also be used on puzzles that already
have generally recognizable shapes, such as that of buildings, vehicles, people, or animals, to make their shapes
smoother or more pleasing.

[0090] Another variation and/or advantage is that we can apply the control mechanism to geometric form puzzles to
make them more challenging or interesting to assemble or disassemble. As shown in the discussion of the preferred
embodiment, we can add studs, channels, and mating cavities, to an existing puzzle to prevent piece moves, and to
add additional required, and false piece moves. This can likewise be done to puzzles of various geometric forms to make
them more challenging or interesting. We can also start with a simpler version of one of the geometric form puzzles,
which would normally be of little challenge due to a small number of pieces, and add additional puzzle moves with my
control mechanism. This can produce a puzzle that is less daunting because of its smaller number of pieces, and is
interesting and challenging due to the increased number of puzzle moves, and still retains the appealing geometric form.
Examples of the type of geometric for puzzles that my control mechanism could be added to are covered in the afore-
mentioned "Puzzles Old & New". Specifically these are the dodecahedron shaped puzzle on page 62, a hexagonal
puzzle on page 69, the puzzles called Lightning, Grand Prix, and Kubion on page 76, the puzzles called Cuckoo Nest,
and Locked Nest on page 82, the three polyhedral puzzles on page 84, and the puzzle called Jupiter on page 85. As
the coverage of these puzzle show, they can have piece movement along more axes, and axes with different angles,
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than the X, Y, and Z axes used in the description of the cuboid base puzzle shown in figs 4 to 17. Just as shown with
the cuboid puzzle, applying this version of my control mechanism can be accomplished with channels positioned on the
faces of puzzle pieces, e.g. such that their length runs in a direction along one of the axes of piece movement within the
puzzle. Stud locations would then be on the faces of puzzle pieces that slide against those with the channels, and such
that the stud would travel in a channel.

[0091] Another advantage of the present invention is realized where we can improve an existing puzzle by using my
control mechanism for the sole purpose of preventing certain moves. For example there are some burr puzzles that
have the property that they can have multiple solutions. This is where the pieces can be assembled into the shape of a
burr in more than one way, i.e. with pieces in the puzzle oriented differently to each other. The different solutions can
have different numbers of required piece moves. If the puzzle has a solution with a large number of required moves it
would be considered very desirable if only the easier solutions did not exist. By addition of my control mechanism to
such a puzzle we could prevent some of the piece moves that are present in the easier solutions. This eliminates the
easier solutions and make the puzzle much more challenging and desirable.

[0092] Another advantage of the present invention is realized in a variation where there is a void internal to the
assembled puzzle and the puzzle can be assembled with an object located in this void. This void can be space between
puzzle pieces, or can be a void within a piece or pieces (e.g. hollowed out). The void can have a lid on it to retain the
object in place. Examples of objects include a prize, treasure, or a valuable.

[0093] Another variation is where the solution for a puzzle may not be the transformation of puzzle pieces between
an assembled form and a completely disassembled form. Instead it can be the transformation between puzzle pieces
in one configuration to another predetermined configuration. One example is the case where two of the pieces in a
puzzle can move relative to each other, but can not be separated. In this case the puzzle can not be completely disas-
sembled with all pieces separated from each other. In the extreme of this example we have a puzzle where no pieces
can be separated. A solution is in the form of moves to transform the puzzle pieces to another predetermined configuration.
One application is where different configurations have recognizable or pleasing shapes. Another application is where
recognizable or pleasing pictures or patterns are formed on surfaces of the puzzle in different configurations. Another
application is in a locking mechanism for a container, e.g. a new form of puzzle box. Manipulation of pieces into certain
configurations would be used to disengage a member, or members that are preventing the container from being opened.
[0094] Another variation is that the assembly or disassembly of a puzzle can include a required sliding rotation of a
piece. The rotation can occur as part of a piece move, or be a separate movement. The axis of rotation would be
perpendicular to a surface of the piece that would be in sliding contact with the surface of another piece or pieces of the
puzzle during this rotation.

[0095] Another variation is where there is a containment mechanism for the puzzle pieces. This would be one that
does not keep the pieces in assembled form, but keeps pieces from being removed from within a boundary defined by
the containment mechanism. In other words the pieces are inside a boundary defined by the containment mechanism
and can be assembled and disassembled from each other, but are prevented from leaving the boundary. This containment
mechanism could be as simple as cords tied to each piece and fastened to a board, or a more complicated form with a
rod attached to each piece with the rods extending through openings in clear plates making up a cube frame around the
puzzle pieces.

[0096] Additional variations and advantages will be obvious to those skilled in the art. This includes those based on
combinations of the above-referenced mentioned variations. Thus the scope of the invention should be determined by
the appended claims and their legal equivalents, rather than by the examples given. The instant invention has been
shown and described herein in what is considered to be the most practical and preferred embodiment. It is recognized,
however, that departures may be made therefrom within the scope of the invention and that obvious structural and/or
functional modifications will occur to a person skilled in the art.

Claims

1. A three-dimensional puzzle capable of being assembled and disassembled, said three-dimensional puzzle com-
prising: a plurality of substantially polyhedronally shaped subpieces, each subpiece having a plurality of faces; said
plurality of subpieces forming a plurality of component puzzle pieces, each of said puzzle pieces comprising one or
more subpieces wherein said puzzle pieces with more than one subpiece are comprised of subpieces fixedly attached
in face-to-face relation, each puzzle piece having a plurality of puzzle piece surfaces; said plurality of puzzle pieces
capable of being assembled in a spatially integrating manner by relative movement thereof to form a three-dimen-
sional assembled configuration wherein at least one of said puzzle pieces is fully interlocked; said plurality of puzzle
pieces capable of being disassembled from said assembled configuration by relative movement thereof; said move-
ment including movement of puzzle pieces in parallel relation to at least three planes, each of said at least three
planes being angled with respect to each other plane; stud means (28) for blocking certain relative movement of
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said puzzle pieces during assembly and disassembly, said stud means (28) including first and second projecting
studs, said first stud projecting from a first face (21) of a first puzzle piece in a direction along a first axis perpendicular
to said first face, said second stud projecting from a second face of one of said puzzle pieces in a direction along
a second axis perpendicular to said second face, said first axis disposed in angular relation to said second axis;
said three-dimensional puzzle further including a second puzzle piece having a face with an elongate recessed first
channel defined by at least one channel wall (31,32), said at least one channel wall defining a first channel path
(32), whereby movement of said first puzzle piece relative to said second puzzle piece causes said first stud to be
slidably disposed substantially adjacent to said channel wall, characterised in that said movement terminates by
engagement of said first stud (28) with a second channel wall (34) defining a second channel (31) and a second
channel path on the same face (23) as said first channel (32), said first and second channel paths (31, 32) intersecting
at an angle, wherein said first and second channels (31, 32) have a width that is slightly larger than the width of said
first stud such that said first stud can be inserted and slide within said first channel with a desired amount of friction.

A three-dimensional puzzle according to claim 1, wherein said relative movement is limited to paths defined by
straight lines.

A three-dimensional puzzle according to either of claims 1 or 2, including one or more guide studs projecting from
faces of said plurality of puzzle pieces, and including one or more of said puzzle pieces having at least one face
defining arecessed guide channel, said plurality of puzzle pieces including a first and a second mating piece, wherein
all said guide channels included in said three-dimensional puzzle have profiles which are substantially the same,
and wherein all said guide studs included in said three-dimensional puzzle have shapes and sizes which are sub-
stantially the same, and wherein the shape of said guide studs and the profile of said guide channels are such that
when said first and second mating pieces are located next to each other wherein opposing faces of said first and
second mating pieces are in flush contact wherein one of said first guide studs located on said opposing face of
said first mating piece is received within one of said first guide channels located on said opposing face of said second
mating piece, said first and second mating pieces can be moved apart by movements in directions perpendicular
to said opposing faces wherein said first guide stud is removed from within said first guide channel.

A three-dimensional puzzle according to any preceding claim, wherein said plurality of puzzle pieces are capable
of being selectively transformed between a disassembled configuration wherein all of said puzzle pieces are dis-
connected and separated from one another, and said assembled configuration wherein all of said plurality of puzzle
pieces are proximally located and form a three-dimensional structure; wherein transformation of said puzzle pieces
between said assembled and disassembled configurations involves movement of said puzzle pieces including at
least one series of piece moves along agonic paths, said at least one series of piece moves including at least one
set of required piece moves constituting moves required to achieve transformation, each required piece move
consisting of an uninterrupted relative movement of a first piece unit relative to a second piece unit, said first piece
unit consisting of one or more of said puzzle pieces wherein the relative position of each puzzle piece is maintained
with respect to any other puzzle piece within said first piece unit during said required piece move, said second piece
unit consisting of one or more of said puzzle pieces wherein the relative position of each puzzle piece is maintained
with respect to any other puzzle piece within said second piece unit during said required piece move.

A three-dimensional puzzle according to claim 4, wherein said assembled configuration has all of said plurality of
puzzle pieces fully interlocked with exactly one initial piece move possible wherein said initial piece move must be
completed prior to any subsequent piece move resulting in one or more said puzzle pieces becoming disconnected
and separated from any other said puzzle pieces, said initial piece move and subsequent piece moves being included
in said set of required piece moves, whereby said initial, piece move must be performed prior to, the removal of any
said puzzle pieces from said assembled configuration.

A three-dimensional puzzle according to claim 4 or 5, wherein each said set of required piece moves includes at
least three moves wherein at least two of said at least three moves must be completed in a predetermined order
relative to at least one other piece move for transformation of said puzzle pieces from said assembled configuration
to said disassembled configuration; each of said set of required piece moves further including moves wherein
opposing faces of adjacent puzzle pieces are slidably disposed in substantially adjacent parallel face-to-face relation,
and wherein all of said opposing faces that are slidably disposed in face-to-face relation are substantially planar;
said set of required piece moves including movement of puzzle pieces in parallel relation to at least three planes,
each of said at least three planes being angled with respect to each other plane by amounts greater than 0 degrees
and less than 180 degrees; said stud being received within said channel during at least a portion of one of said
piece moves included in said set of required piece moves thereby limiting relative movement between said first and

17



10

15

20

25

30

35

40

45

50

55

10.

1.

12

13.

EP 1210 154 B1
second puzzle pieces.

A three-dimensional puzzle according to any claim preceding, including a plurality of internal faces included in said
plurality of faces, said internal faces being located in the interior of said assembled configuration, wherein at least
one said internal face defines a recessed internal channel, wherein any internal voids existing in said assembled
configuration between said puzzle pieces are voids formed by said recessed internal channels.

A three-dimensional puzzle according to any preceding claim, wherein there exists at least one said assembled
configuration wherein any transformation from said assembled configuration requires at least 2 discrete piece moves
defined by said relative movement prior to one or more of said puzzle pieces being separated and disconnected
from the remaining said puzzle pieces.

A three-dimensional puzzle according to any preceding claim, further including a plurality of right-angled studs
projecting from said plurality of faces, wherein each said right-angled stud forms a polyhedron shape having four
rectangular sides walls, each of said right-angled stud side walls projecting perpendicular to said face of the puzzle
piece from which said right-angled stud protrudes, wherein said right-angled stud side walls which are adjacent are
angled with respect to each other by 90 degrees; said plurality of faces on said puzzle pieces having a plurality of
studs projecting therefrom, wherein all said studs are included in said plurality of right-angled studs.

A three-dimensional puzzle according to claim 9, wherein each of said plurality of subpieces is substantially the
shape of a cube, wherein each subpiece has substantially the same size;

said relative movement comprised of movements along straight paths; said right-angled stud side walls having a
width of less than one half the width of said subpieces; each said right-angled stud being located at the centre of a
face of one of said subpieces.

A three-dimensional puzzle according to claim 10, wherein there is exactly one way in which said puzzle pieces can
be positioned relative to each other in said assembled configuration to form a substantially cube-shaped structure.

Athree-dimensional puzzle according to any preceding claim, wherein said plurality of faces have a plurality of studs
projecting therefrom, wherein each of said studs defines a generally square cross-section, a generally circular cross-
section, a generally T-shaped cross-section, or a generally dovetail-shaped cross-section.

A three-dimensional puzzle according to any preceding claim, said three-dimensional puzzle comprising:

a plurality of rigid three-dimensional puzzle pi eces having no moving parts, each of said plurality of puzzle
pieces having a plurality of faces, said plurality of puzzle pieces including first and second puzzle pieces;

said first puzzle piece having at least one face defining a recessed channel; said second puzzle piece having
a stud projecting from at least one face thereof; said plurality of puzzles pieces capable of being selectively
transformed between a disassembled configuration wherein all of said puzzle pieces are disconnected and
separated from one another, and an assembled configuration wherein all of said plurality of puzzle pieces are
proximally located and form a three-dimensional structure;

said assembled configuration including at least one fully interlocked piece unit, said piece unit consisting of one
or more of said plurality of puzzle pieces; wherein transformation of said puzzle pieces between said assembled
and disassembled configurations involves movement of said puzzle pieces including at least one series of piece
moves along agonic paths, said at least one series of piece moves including at least one set of required piece
moves constituting moves required to achieve transformation, each required piece move consisting of an un-
interrupted relative movement of a first piece unit relative to a second piece unit, said first piece unit consisting
of one or more of said puzzle pieces wherein the relative position of each puzzle piece is maintained with respect
to any other puzzle piece within said first piece unit during said required piece move, said second piece unit
consisting of one or more of said puzzle pieces wherein the relative position of each puzzle piece is maintained
with respect to any other puzzle piece within said second piece unit during said required piece move; each said
set of required piece moves includes at least three moves wherein at least two of said at least three moves
must be completed in a predetermined order relative to at least one other piece move for transformation of said
puzzle pieces from said assembled configuration to said disassembled configuration;

each of said set of required piece moves further including moves wherein opposing faces of adjacent puzzle
pieces are slidably disposed in substantially adjacent parallel face-to-face relation, and wherein all of said
opposing faces that are slidably disposed in face-to-face relation are substantially planar; said set of required
piece moves including movement of puzzle pieces in parallel relation to at least three planes, each of said at
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least three planes being angled with respect to each other plane by amounts greater than 0 degrees and less
than 180 degrees; wherein each of said at least one set of required piece moves includes a first move wherein
said first and second puzzle pieces move relative to one another such that opposing faces of said first and
second puzzle pieces are in sliding flush contact with said stud received within said channel, and a second
move wherein said stud is received within said channel for at least a portion of said second move, wherein said
stud travels along a first agonic path within said channel during said first move and said stud travels along a
second agonic path within said channel during said second move, said first and second agonic paths intersecting
at an angle greater than 0 degrees and less than 180 degrees, said channel located on said opposing face of
said first piece, said stud located on said opposing face of said second piece;

said stud being received within said channel during at least a portion of one of said piece moves included in
said set of required piece moves thereby limiting relative movement between said first and second puzzle pieces.

A three-dimensional puzzle according to claim 13, further including a second channel defined by at least one channel
wall defining a third agonic path, said channel and said second channel located on a common face of said first piece,
said first agonic path and said third agonic path intersecting at an angle greater than 0 degrees and less than 180
degrees, said first agonic path and said third agonic path being parallel to said common face of said first piece,
wherein each set of required piece moves include at least one piece move wherein said first and second puzzle
pieces move relative to one another such that opposing faces of said first and second puzzle pieces are in sliding
flush contact wherein said stud is received within said second channel, said second channel located on said opposing
face of said first puzzle piece, said stud located on said opposing face of said second puzzle piece.

A three-dimensional puzzle according to claim 13 or 14, wherein said channel is an elongate recessed channel
defined by at least one channel wall, said at least one channel wall defining a channel path, said series of piece
moves along agonic paths including movement of said first puzzle piece relative to said second puzzle piece wherein
said stud is slidably disposed substantially adjacent to said channel wall wherein said movement terminates by
engagement of said stud with one of said puzzle pieces.

A three-diraessicnal puzzle according to any of claims 13 to 15, wherein each of said at least one series of piece
moves along agonic paths is comprised of moves along straight paths.

A three-dimensional puzzle according to any preceding claim, wherein each of said plurality of puzzle pieces is
comprised of one or more substantially cube-shaped subpieces wherein said puzzle pieces with more than one
subpicce are comprised of subpieces fixedly attached in face-to-face relation, wherein each subpiece has substan-
tially the same size;

said at least one series of piece moves along agonic paths is comprised of moves along straight paths;

said right-angled stud side walls having a width of less than one half the width of said cube-shaped subpieces; each
said right-angled stud being located at the center of a face of one of said cube-shaped subpieces.

A three-dimensional puzzle according to any preceding claim, Rather including stud means for blocking certain
relative movement of said puzzle pieces during assembly and disassembly, said stud means including-first and
second projecting studs, said first stud projecting from a first face in a direction along a first axis perpendicular to
said first face, said second stud projecting from a second face in a direction along a second axis perpendicular to
said second face, said first and second faces included in said plurality of faces, said assembled configurations
having said first axis disposed in angular relation to said second axis by an angle greater than 0 degrees and less
than 180 degrees.

A three-dimensional puzzle according to any preceding claims, said three-dimensional puzzle comprising:

a plurality of rigid three-dimensional puzzle pieces having no moving parts, each of said plurality of puzzle
pieces having a plurality of faces, said plurality of puzzle pieces including first and second puzzle pieces;

said first puzzle piece having at least one face defining a recessed channel; said second puzzle piece having
a stud projecting from at least one face thereof; said plurality of , puzzle pieces capable of being selectively
transformed between a disassembled configuration wherein all of said puzzle pieces are disconnected and
separated from one another, and an assembled configuration wherein all of said plurality of puzzle pieces are
proximally located and form a three-dimensional structure; said assembled configuration having all of said
plurality of puzzle pieces fully interlocked with exactly one initial piece move possible wherein said initial piece
move must be completed prior to any subsequent piece move resulting in one or more said puzzle pieces
becoming disconnected and separated from any other said puzzle pieces, said initial piece move and subsequent
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piece moves being included in said set of required piece moves,

whereby said initial piece move must be performed prior to the removal of any said puzzle pieces from said
assembled configuration; transformation of said puzzle pieces between said assembled and disassembled
configurations involving movement of said puzzle pieces including at least one series of piece moves along
agonic paths, said at least one series of piece moves including at least one set of required piece moves con-
stituting moves required to achieve transformation, said required piece moves each consisting of an uninterrupted
relative movement of a first piece unit relative to a second piece unit, said first piece unit consisting of one or
more of said puzzle pieces wherein the relative position of each puzzle piece is maintained with respect to any
other puzzle piece within said first piece unit during said required piece move, said second piece unit consisting
of one or more of said puzzle pieces wherein the relative position of each puzzle piece is maintained with respect
to any other puzzle piece within said second piece unit during said required piece move; each said set of required
piece moves includes at least three moves wherein at least two of said at least three moves must be completed
in a predetermined order relative to at least one other piece move for transformation of said puzzle pieces from
said assembled configuration to said disassembled configuration; each said set of required piece moves further
including moves wherein opposing faces of adjacent puzzle pieces are slidably disposed in substantially adjacent
parallel face-to-face relation, and wherein all of said opposing faces that are slidably disposed in face-to-face
relation are substantially planar, said set of required piece moves including movement of puzzle pieces in parallel
relation to at least three planes, each of said at least three planes being angled with respect to each other plane
by amounts greater than 0 degrees and less than 180 degrees; said stud being received within said channel
during at least a portion of a piece move included in said set of required piece moves thereby limiting relative
movement between said first and second puzzle pieces; said series of piece moves along agonic paths including
at least one move wherein said stud is received within said channel and wherein said at least one move is
terminated by engagement of said stud with a portion of one of said plurality of puzzle pieces; said three-
dimensional puzzle including one or more guide studs projecting from faces of said plurality of puzzle pieces,
and including one or more of said puzzle pieces having at least one face defining a recessed guide channel,
said plurality of puzzle pieces including a first and a second mating piece, wherein all said guide channels
included in said three-dimensional puzzle have profiles which are substantially the same, and wherein all said
guide studs included in said three-dimensional puzzle have shapes and sizes which are substantially the same,
and wherein the shape of said guide studs and the profile of said guide channels are such that when said first
and second mating pieces are located next to each other wherein opposing faces of said first and second mating
pieces are in flush contact wherein one of said first guide studs located on said opposing face of said first mating
piece is received within one of said first guide channels located on said opposing face of said second mating
piece, said first and second mating pieces can be moved apart by movements in directions perpendicular to
said opposing faces wherein said first guide stud is removed from within said first guide channel.

20. A three-dimensional puzzle according to any preceding claim, having a-plurality of puzzle pieces capable ofbeing
configured in a spatially integrating manner to form a three-dimensional structure, said puzzle pieces capable of
being manipulated between a solved configuration and a unsolved configuration by relative movement thereof, said
puzzle comprising:

a plurality of rigid three-dimensional puzzle pieces having no moving parts, each of said plurality of puzzle
pieces having a plurality of faces, said plurality of puzzle pieces including first and second puzzle pieces; said
first puzzle piece having at least one face defining a recessed channel; said second puzzle piece having a stud
projecting from at least one face thereof; said plurality of puzzle pieces capable of being selectively transformed
between said solved configuration wherein all of said plurality of puzzle pieces are proximally located and form
a three-dimensional structure, and said unsolved configuration wherein every possible said solved configuration
and said unsolved configuration includes at least two said puzzle pieces which remain proximally located; said
solved configuration including at least one fully interlocked piece unit, said piece unit consisting of one or more
of said plurality of puzzle pieces; wherein transformation of said puzzle pieces between said solved configuration
and said unsolved configuration involves movement of said puzzle pieces including at least one series of piece
moves along agonic paths, said at least one series of piece moves including at least one set of required piece
moves constituting moves required to achieve transformation, said required piece moves each consisting of an
uninterrupted relative movement of a first piece unit relative to a second piece unit, said first piece unit consisting
of one or more of said puzzle pieces wherein the relative position of each puzzle piece is maintained with respect
to any other puzzle piece within said first piece unit during said required piece move, said second piece unit
consisting of one or more of said puzzle pieces wherein the relative position of each puzzle piece is maintained
with respect to any other puzzle piece within said second piece unit during said required piece move; each said
set of required piece moves includes at least three moves wherein at least two of said at least three moves
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must be completed in a predetermined order relative to at least one other piece move for transformation of said
puzzle pieces from said solved configuration to said unsolved configuration; each of said set of required piece
moves further including moves wherein opposing faces of adjacent puzzle pieces are slidably disposed in
substantially adjacent parallel face-to-face relation, and wherein all of said opposing faces that are slidably
disposed in face-to-face relation are substantially planar; said set of required piece moves including movement
of puzzle pieces in parallel relation to at least three planes, each of said at least three planes being angled with
respect to each other plane by amounts greater than 0 degrees and less than 180 degrees; wherein each of
said at least one set of required piece moves includes a first move wherein said first and second puzzle pieces
move relative to one another such that opposing faces of said first and second puzzle pieces are in sliding flush
contact with said stud received within said channel, and a second move wherein said stud is received within
said channel for at least a portion of said second move, wherein said stud travels along a first agonic path within
said channel during said first move and said stud travels along a second agonic path within said channel during
said second move, said first and second agonic paths intersecting at an angle greater than 0 degrees and less
than 180 degrees, said channel located on said opposing face of said first piece, said stud located on said
opposing face of said second piece; said stud being received within said channel during at least a portion of
one of said piece moves included in said set of required piece moves thereby limiting relative movement between
said first and second puzzle pieces.

Patentanspriiche

1.

Dreidimensionales Puzzle, das zusammengebaut und zerlegt werden kann, wobei das genannte dreidimensionale
Puzzle Folgendes umfasst: eine Vielzahl von im Wesentlichen vielflachig gestalteten Teilstlicken, wobei jedes Teil-
stiick eine Vielzahl von Flachen hat; wobei die genannte Vielzahl von Teilstlicken eine Vielzahl von einzelnen
Puzzlestucken bildet, wobei die Puzzlestlicke jeweils ein oder mehrere Teilstliicke umfassen, bei denen die genann-
ten Puzzlestiicke mit mehr als einem Teilstlick aus Teilstlicken bestehen, die in einander direkt gegeniibergestellter
Beziehung fixiert angebracht sind, wobei jedes Puzzlestlck eine Vielzahl von Puzzlestiickoberflachen hat; die ge-
nannte Vielzahl von Puzzlestiicken durch relative Bewegung dieser auf raumlich integrierende Weise zusammen-
gebaut werden kdnnen, um eine dreidimensionale zusammengebaute Konfiguration zu bilden, bei der wenigstens
eines der genannten Puzzlestiicke vollstédndig verblockt ist; die genannte Vielzahl von Puzzlestiicken durch relative
Bewegung dieser aus der zusammengebauten Konfiguration zerlegt werden kann; die genannte Bewegung die
Bewegung von Puzzlestilicken in paralleler Beziehung zu wenigstens drei Ebenen aufweist,

wobei jede der genannten wenigstens drei Ebenen in Bezug auf jede andere Ebene abgewinkelt ist; Ansatzmittel
(28) zum Sperren einer gewissen relativen Bewegung der genannten Puzzlestiicke wahrend des Zusammenbauens
und Zerlegens, wobei die genannten Ansatzmittel (28) erste und zweite vorspringende Ansatze aufweisen, wobei
der genannte erste Ansatz aus einer ersten Flache (21) eines ersten Puzzlestiicks in einer Richtung entlang einer
zur genannten ersten Flache lotrechten ersten Achse vorspringt, wobei der genannte zweite Ansatz aus einer
zweiten Flache von einem der genannten Puzzlestiicke in einer Richtung entlang einer zur genannten zweiten
Flache lotrechten zweiten Achse vorspringt, wobei die genannte erste Achse in winkliger Beziehung zu der genannten
zweiten Achse angeordnet ist;

das dreidimensionale Puzzle weist ferner ein zweites Puzzlestiick auf, das eine Flache mit einer langlichen ausge-
sparten ersten Nut hat, die von wenigstens einer Nutenwand (31, 32) definiert wird, wobei die genannte wenigstens
eine Nutenwand einen ersten Nutenpfad (32) definiert, wodurch die Bewegung des genannten ersten Puzzlestlicks
relativ zum genannten zweiten Puzzlestiick verursacht, dass der genannte erste Ansatz im Wesentlichen an die
genannte Nutenwand angrenzend gleitfahig angeordnet ist, dadurch gekennzeichnet, dass die genannte Bewe-
gung

durch Eingriff des genannten ersten Ansatzes (28) mit einer zweiten Nutenwand (34), die eine zweite Nut (31) und
einen zweiten Nutenpfad an derselben Flache (23) wie die genannte erste Nut (32) definiert, endet, wobei die
genannte erste und zweite Nut (31, 32) sich in einem Winkel schneiden, wobei die genannte erste und zweite Nut
(31, 32) eine Breite haben, die etwas groRer ist als die Breite des genannten ersten Ansatzes, so dass der genannte
erste Ansatz in die genannte erste Nut eingesetzt und mit einem gewlnschten Reibungsgrad in ihr verschoben
werden kann.

Dreidimensionales Puzzle nach Anspruch 1, bei dem die genannte relative Bewegung auf von geraden Linien
definierte Pfade begrenzt ist.

Dreidimensionales Puzzle nach Anspruch 1 oder 2, das einen oder mehrere Flihrungsansatze aufweist, die aus
Flachen der genannten Vielzahl von Puzzlestiicken vorspringen, und eines oder mehrere der genannten Puzzle-
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stlicke aufweist, bei denen wenigstens eine Flache eine ausgesparte Fiihrungsnut definiert, wobei die genannte
Vielzahl von Puzzlestiicken ein erstes und ein zweites Passstilick aufweist, wobei alle genannten Flihrungsnuten,
die in dem genannten dreidimensionalen Puzzle enthalten sind, Profile haben, die im Wesentlichen gleich sind, und
alle genannten Fuhrungsansétze, die in dem genannten dreidimensionalen Puzzle enthalten sind, Formen und
GroRen haben, die im Wesentlichen gleich sind, und wobei die Form der genannten Flihrungsansatze und das Profil
der genannten Fuhrungsnuten dergestalt ist, dass, wenn das genannte erste und zweite Passstlick nebeneinander
liegen, wobei die einander gegenliberliegenden Flachen des genannten ersten und zweiten Passstlicks in bliindigem
Kontakt sind, wobei einer der genannten ersten Fiihrungsansatze, der sich an der genannten gegenuberliegenden
Flache des genannten ersten Passstiicks befindet, in einer der genannten ersten Fiihrungsnuten, die sich an der
genannten gegeniberliegenden Flache des genannten zweiten Passstiicks befindet, aufgenommen ist, das ge-
nannte erste und zweite Passstlick durch Bewegungen in zu den genannten einander gegentuberliegenden Flachen
lotrechten Richtungen auseinanderbewegt werden kénnen, wobei der genannte erste Fihrungsansatz aus der
genannten ersten Flhrungsnut entfernt wird.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, bei dem die genannte Vielzahl von Puzzle-
stiicken selektiv zwischen einer zerlegten Konfiguration, in der alle genannten Puzzlestlicke voneinander geldst
und getrennt sind, und der genannten zusammengebauten Konfiguration, in der alle der genannten Vielzahl von
Puzzlestiicken proximal positioniert sind und eine dreidimensionale Konstruktion bilden, umgestaltet werden kénnen;
bei dem die Umgestaltung der genannten Puzzlestiicke zwischen der genannten zusammengebauten und der
genannten zerlegten Konfiguration die Bewegung der genannten Puzzlestiicke einschliefllich wenigstens einer
Reihe von Stlickzligen entlang agonischen Pfaden beinhaltet, wobei die genannte wenigstens eine Reihe von
Stlickztigen wenigstens einen Satz erforderlicher Stlickzlige aufweist, die zum Erreichen der Umgestaltung erfor-
derliche Zige bilden, wobei jeder erforderliche Stiickzug aus einer ununterbrochenen relativen Bewegung einer
ersten Stlickeeinheit relativ zu einer zweiten Stlickeeinheit besteht, wobei die genannte erste Stlickeeinheit aus
einem oder mehreren der genannten Puzzlestiicke besteht, wobei die relative Position jedes Puzzlestlicks in Bezug
auf jedes andere Puzzlestlick in der genannten ersten Stlickeeinheit wahrend des genannten erforderlichen Stlick-
zugs beibehalten wird, wobei die genannte zweite Stlickeeinheit aus einem oder mehreren der genannten Puzzle-
stiicke besteht, wobei die relative Position jedes Puzzlestiicks in Bezug auf jedes beliebige andere Puzzlestlick in
der genannten zweiten Stlickeeinheit wahrend des genannten erforderlichen Stiickzugs beibehalten wird.

Dreidimensionales Puzzle nach Anspruch 4, bei dem in der genannten zusammengebauten Konfiguration alle der
genannten Vielzahl von Puzzlestiicken vollstandig verblockt sind, wobei genau ein einziger anfanglicher Stiickzug
moglich ist, wobei der genannte anfangliche Stiickzug abgeschlossen sein muss, bevor ein beliebiger anschlielen-
der Stiickzug dazu fuhrt, dass ein oder mehrere genannte(s) Puzzlestiick(e) von irgendwelchen anderen genannten
Puzzlestlicken geldst und getrennt werden, wobei der genannte anfangliche Stlickzug und nachfolgende Stlickziige
in dem genannten Satz erforderlicher Stlickzlige enthalten sind, wodurch der genannte anféngliche Stlickzug vor
dem Entfernenirgendwelcher genannten Puzzlestiicke aus der genannten zusammengebauten Konfiguration durch-
geflhrt werden muss.

Dreidimensionales Puzzle nach Anspruch 4 oder 5, bei dem jeder genannte Satz erforderlicher Stlickzlige wenig-
stens drei Zuge aufweist, wobei wenigstens zwei der genannten wenigstens drei Zlige zur Umgestaltung der ge-
nannten Puzzlestiicke von der genannten zusammengebauten Konfiguration auf die genannte zerlegte Konfiguration
in einer vorbestimmten Reihenfolge relativ zu wenigstens einem weiteren Stlickzug durchgefliihrt werden missen;
jeder des genannten Satzes erforderlicher Stlickziige ferner Zlige aufweist, bei denen einander gegenuberliegende
Flachen von aneinander angrenzenden Puzzlestiicken gleitfahig in im Wesentlichen aneinander angrenzender
paralleler direkt gegeniibergestellter Beziehung angeordnet sind und bei denen alle genannten einander gegen-
Uberliegenden Flachen, die in einander direkt gegenubergestellter Beziehung gleitfahig angeordnet sind, im We-
sentlichen plan sind; der genannte Satz erforderlicher Stiickziige die Bewegung von Puzzlestiicken in paralleler
Beziehung zu wenigstens drei Ebenen aufweist, wobei jede der genannten wenigstens drei Ebenen mit Bezug auf
jede andere Ebene um Betrage von mehr als 0 Grad und weniger als 180 Grad abgewinkelt ist; der genannte Ansatz
wahrend wenigstens eines Teils eines der genannten Stiickzuge, die im genannten Satz erforderlicher Stiickziige
enthalten sind, in der genannten Nut aufgenommen ist, wodurch die relative Bewegung zwischen den genannten
ersten und zweiten Puzzlestlicken begrenzt wird.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriche, das eine Vielzahl von in der genannten
Vielzahl von Flachen enthaltenen Innenflachen aufweist, wobei die genannten Innenflachen sich im Inneren der
genannten zusammengebauten Konfiguration befinden, wobei wenigstens eine genannten Innenflache eine aus-
gesparte Innennut definiert, wobei in der genannten zusammengebauten Konfiguration zwischen den genannten
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Puzzlestiicken bestehende innere Hohlrdume Hohlrdume sind, die von den genannten ausgesparten Innennuten
gebildet werden.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, bei dem wenigstens eine genannte zusam-
mengebaute Konfiguration besteht, bei der eine beliebige Umgestaltung aus der genannten zusammengebauten
Konfiguration wenigstens zwei diskrete Stlickzlige erfordert, die von der genannten relativen Bewegung definiert
werden, bevor eines oder mehrerer der genannten Puzzlestlicke von den tbrigen genannten Puzzlestlicken getrennt
und geldst wird/werden.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, das ferner eine Vielzahl von rechtwinkligen
Ansatzen aufweist, die aus der genannten Vielzahl von Flachen vorspringen, wobei jeder genannte rechtwinklige
Ansatz eine Polyederform mit vier rechtwinkligen Seitenwanden bildet, wobei jede der genannten rechtwinkligen
Ansatzseitenwande lotrecht zu der genannten Flache des Puzzlestiicks vorspringt, aus welcher der genannte recht-
winklige Ansatz vorsteht, wobei die genannten rechtwinkligen Ansatzseitenwande, die aneinander angrenzen, mit
Bezug aufeinander um 90 Grad angewinkelt sind; wobei aus der genannten Vielzahl von Flachen an den genannten
Puzzlesticken eine Vielzahl von Ansatzen vorspringt, wobei alle genannten Anséatze in der genannten Vielzahl
rechtwinkliger Anséatze enthalten sind.

Dreidimensionales Puzzle nach Anspruch 9, bei dem jedes der genannten Vielzahl von Teilstiicken im Wesentlichen
die Form eines Wiirfels hat, wobei jedes Teilstlick im Wesentlichen die gleiche GroR3e hat;

wobei die genannte relative Bewegung aus Bewegungen entlang gerader Pfade besteht; wobei die genannten
rechtwinkligen Ansatzseitenwande eine Breite von weniger als der Halfte der Breite der genannten Teilstlicke haben;
wobei jeder genannte rechtwinklige Ansatz sich in der Mitte einer Flache eines der genannten Teilstiicke befindet.

Dreidimensionales Puzzle nach Anspruch 10, bei dem es genau eine einzige Weise gibt, auf die die genannten
Puzzlestucke relativ zueinander in der genannten zusammengebauten Konfiguration positioniert werden kénnen,
um eine im Wesentlichen wiirfelférmige Konstruktion zu bilden.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, bei dem die genannte Vielzahl von Flachen
eine Vielzahl von aus ihnen vorspringenden Anséatzen hat, wobei die genannten Ansétze jeweils einen allgemein
quadratischen Querschnitt, einen allgemein kreisférmigen Querschnitt, einen allgemein T-férmigen Querschnitt oder
einen allgemein schwalbenschwanzférmigen Querschnitt definieren.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, wobei das genannte dreidimensionale Puz-
zle Folgendes umfasst:

eine Vielzahl von starren dreidimensionalen Puzzlestiicken ohne bewegte Teile, wobei jedes der genannten
Vielzahl von Puzzlestiicken eine Vielzahl von Flachen hat, wobei die genannte Vielzahl von Puzzlestlicken
erste und zweite Puzzlestlcke aufweist;

wobei das genannte erste Puzzlestlick wenigstens eine Flache hat, die eine ausgesparte Nut definiert; das
genannte zweite Puzzlestiick einen Ansatz hat, der aus wenigstens einer Flache von ihm vorspringt; die ge-
nannte Vielzahl von Puzzlestlicken selektiv zwischen einer zerlegten Konfiguration, in der alle genannten Puz-
zlestlicke voneinander geldst und getrennt sind, und einer zusammengebauten Konfiguration, in der alle der
genannten Vielzahl von Puzzlestiicken proximal positioniert sind und eine dreidimensionale Konstruktion bilden,
umgestaltet werden kann;

wobei die genannte zusammengebaute Konfiguration wenigstens eine vollstandig verblockte Stlickeeinheit
aufweist, wobei die genannte Stiickeeinheit aus einem oder mehreren der genannten Vielzahl von Puzzlestiicken
besteht; wobei die Umgestaltung der genannten Puzzlestiicke zwischen der genannten zusammengebauten
und der genannten zerlegten Konfiguration die Bewegung der genannten Puzzlestiicke einschlieRlich wenig-
stens einer Reihe von Stlickzligen entlang agonischen Pfaden beinhaltet, wobei die genannte wenigstens eine
Reihe von Stlickzligen wenigstens einen Satz erforderlicher Stiickzlige aufweist, die zum Erreichen der Um-
gestaltung erforderliche Ziige bilden, wobei jeder erforderliche Stiickzug aus einer ununterbrochenen relativen
Bewegung einer ersten Stiickeeinheit relativ zu einer zweiten Stlickeeinheit besteht, wobei die genannte erste
Stlickeeinheit aus einem oder mehreren der genannten Puzzlestiicke besteht, wobei die relative Position jedes
Puzzlestlicks in Bezug auf jedes andere Puzzlestiick in der genannten ersten Stlickeeinheit wahrend des
genannten erforderlichen Stiickzugs beibehalten wird, wobei die genannte zweite Stlickeeinheit aus einem oder
mehreren der genannten Puzzlestlicke besteht, wobei die relative Position jedes Puzzlestlicks in Bezug auf
jedes beliebige andere Puzzlestiick in der genannten zweiten Stlickeeinheit wahrend des genannten erforder-
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lichen Stlickzugs beibehalten wird; wobei jeder des genannten Satzes erforderlicher Stlickzlige wenigstens
drei Zlge aufweist, wobei wenigstens zwei der genannten wenigstens drei Zlige zur Umgestaltung der genann-
ten Puzzlestlcke von der genannten zusammengebauten Konfiguration auf die genannte zerlegte Konfiguration
in einer vorbestimmten Reihenfolge relativ zu wenigstens einem weiteren Stlickzug durchgefiihrt werden miis-
sen; wobei jeder des genannten Satzes erforderlicher Stiickziige ferner Ziige aufweist, bei denen einander
gegenliberliegende Flachen von aneinander angrenzenden Puzzlestlicken gleitfahig in im Wesentlichen an-
einander angrenzender paralleler direkt gegentibergestellter Beziehung angeordnet sind und bei denen alle
genannten einander gegenuberliegenden Flachen, die in einander direkt gegeniibergestellter Beziehung gleit-
fahig angeordnet sind, im Wesentlichen plan sind; wobei der genannte Satz erforderlicher Stiickziige die Be-
wegung von Puzzlestiicken in paralleler Beziehung zu wenigstens drei Ebenen aufweist, wobei jede der ge-
nannten wenigstens drei Ebenen mit Bezug auf jede andere Ebene um Betrdge von mehr als 0 Grad und
weniger als 180 Grad abgewinkelt ist; wobei der genannte wenigstens eine Satz erforderlicher Stlickzlige jeweils
einen ersten Zug, bei dem sich die genannten ersten und zweiten Puzzlestlicke relativ zueinander bewegen,
so dass einander gegeniberliegende Flachen der genannten ersten und zweiten Puzzlestiicke in gleitendem
biindigem Kontakt mit dem in der genannten Nut aufgenommenen genannten Ansatz sind, und einen zweiten
Zug aufweist, bei dem der genannte Ansatz fiir wenigstens einen Teil des genannten zweiten Zugs in der
genannten Nut aufgenommen ist, wobei der genannte Ansatz sich wahrend des genannten ersten Zugs entlang
einem ersten agonischen Pfad in der genannten Nut bewegt und der genannte Ansatz sich wahrend des ge-
nannten zweiten Zugs entlang einem zweiten agonischen Pfad in der genannten Nut bewegt, wobeider genannte
erste und zweite agonische Pfad sich in einem Winkel von mehr als 0 Grad und weniger als 180 Grad schneiden,
wobei sich die genannte Nut an der genannten gegeniiberliegenden Flache des genannten ersten Stlicks
befindet und der genannte Ansatz sich an der genannten gegeniberliegenden Flache des genannten zweiten
Stiicks befindet;

wobei der genannte Ansatz wahrend wenigstens eines Teils von einem der genannten Stiickzilige, die im
genannten Satz erforderlicher Stiickzlige enthalten sind, in der genannten Nut aufgenommen ist, wodurch die
relative Bewegung zwischen den genannten ersten und zweiten Puzzlestiicken begrenzt wird.

Dreidimensionales Puzzle nach Anspruch 13, das ferner eine zweite Nut aufweist, die von wenigstens einer einen
dritten agonischen Pfad definierenden Nutenwand definiert wird, wobei die genannte Nut und die genannte zweite
Nut sich an einer gemeinsamen Flache des genannten ersten Stiicks befinden, der genannte erste agonische Pfad
und der genannte dritte agonische Pfad sich in einem Winkel von mehr als 0 Grad und weniger als 180 Grad
schneiden, der genannte erste agonische Pfad und der genannte dritte agonische Pfad zu der genannten gemein-
samen Flache des genannten ersten Stiicks parallel sind, wobei jeder Satz erforderlicher Stlickziige wenigstens
einen Stlickzug aufweist, bei dem sich die genannten ersten und zweiten Puzzlestiicke relativ zu einander so
bewegen, dass einander gegentiberliegende Flachen der genannten ersten und zweiten Puzzlestlicke in gleitendem
biindigem Kontakt sind, wobei der Ansatz in der genannten zweiten Nut aufgenommen ist, die genannte zweite Nut
sich an der genannten gegeniberliegenden Flache des genannten ersten Puzzlestiicks befindet, der genannte
Ansatz sich an der genannten gegeniberliegenden Flache des genannten zweiten Puzzlestlicks befindet.

Dreidimensionales Puzzle nach Anspruch 13 oder 14, bei dem die genannte Nut eine langliche ausgesparte Nut
ist, die von wenigstens einer Nutenwand definiert wird, wobei die genannte wenigstens eine Nutenwand einen
Nutenpfad definiert, die genannte Reihe von Stlickzligen entlang agonischen Pfaden die Bewegung des genannten
ersten Puzzlestiicks relativ zu dem genannten zweiten Puzzlestiick aufweist, bei dem der genannte Ansatz im
Wesentlichen an die genannte Nutenwand angrenzend gleitfédhig angeordnet ist, wobei die genannte Bewegung
durch Eingriff des genannten Ansatzes mit einem der genannten Puzzlestlicke endet.

Dreidimensionales Puzzle nach einem der Anspriiche 13 bis 15, bei dem jeder der genannten wenigstens einen
Reihe von Stlickztigen entlang agonischen Pfaden aus Ziigen entlang geraden Pfaden besteht.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, bei dem jedes der genannten Vielzahl von
Puzzlestiicken aus einem oder mehreren im Wesentlichen wiirfelférmigen Teilstlicken besteht, wobei die genannten
Puzzlestlicke mit mehr als einem Teilstlick aus Teilstlicken bestehen, die in einander direkt gegeniibergestellter
Beziehung fixiert angebracht sind, wobei die Teilstlicke jeweils im Wesentlichen die gleiche Gréf3e haben;

die genannte wenigstens eine Reihe von Stiickzliigen entlang agonischen Pfaden aus Ziigen entlang geraden Pfaden
besteht;

die genannten rechtwinkligen Ansatzseitenwande eine Breite von weniger als der Halfte der Breite der genannten
wiirfelférmigen Teilstlicke haben; wobei jeder genannte rechtwinklige Ansatz sich in der Mitte einer Flache von
einem der genannten wurfelférmigen Teilstlicke befindet.
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Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, das ferner Ansatzmittel zum Blockieren
gewisser relativer Bewegungen der genannten Puzzlestiicke wahrend Zusammenbauen und Zerlegen aufweist,
wobei das genannte Ansatzmittel erste und zweite vorspringende Ansatze aufweist, wobei der genannte erste
Ansatz aus einer ersten Flache in einer Richtung entlang einer ersten Achse vorspringt, die lotrecht zur genannten
ersten Flache ist, wobei der genannte zweite Ansatz aus einer zweiten Fl&che in einer Richtung entlang einer zweiten
Achse vorspringt, die lotrecht zur genannten zweiten Flache ist, wobei die genannte erste und zweite Flache in der
Vielzahl von Flachen enthalten sind, wobei bei der zusammengebauten Konfiguration die genannte erste Achse in
winkliger Beziehung zur genannten zweiten Achse um einen Winkel von mehr als 0 Grad und weniger als 180 Grad
angeordnet ist.

Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, wobei das dreidimensionale Puzzle Fol-
gendes umfasst:

eine Vielzahl von starren dreidimensionalen Puzzlestiicken ohne bewegte Teile, wobei jedes der genannten
Vielzahl von Puzzlestiicken eine Vielzahl von Flachen hat, wobei die genannte Vielzahl von Puzzlestlicken
erste und zweite Puzzlestlcke aufweist;

wobei das genannte erste Puzzlestiick wenigstens eine Flache hat, die eine ausgesparte Nut definiert; das
genannte zweite Puzzlestiick einen Ansatz hat, der aus wenigstens einer Flache von ihm vorspringt; die ge-
nannte Vielzahl von Puzzlestiicken selektiv zwischen einer zerlegten Konfiguration, in der alle genannten Puz-
zlestlicke voneinander geldst und getrennt sind, und einer zusammengebauten Konfiguration, in der alle der
genannten Vielzahl von Puzzlestlcken proximal positioniert sind und eine dreidimensionale Konstruktion bilden,
umgestaltet werden kann; bei der genannten zusammengebauten Konfiguration alle der genannten Vielzahl
von Puzzlestiicken vollstandig verblockt sind, wobei genau ein einziger anfanglicher Stiickzug mdglich ist, wobei
der genannte anféngliche Stlickzug abgeschlossen sein muss, bevor ein beliebiger anschlieRender Stiickzug
dazu fiihrt, dass ein oder mehrere genannte(s) Puzzlestlick(e) von irgendwelchen anderen genannten Puzzle-
stiicken geldst und getrennt werden,

wobei der genannte anféngliche Stlickzug und nachfolgende Stlickzlige in dem genannten Satz erforderlicher
Stlickztige enthalten sind, wodurch der genannte anféngliche Stiickzug vor dem Entfernen irgendwelcher ge-
nannten Puzzlestiicke aus der genannten zusammengebauten Konfiguration durchgefiihrt werden muss; die
Umgestaltung der genannten Puzzlestlicke zwischen der genannten zusammengebauten und der genannten
zerlegten Konfiguration die Bewegung der genannten Puzzlestiicke einschlief3lich wenigstens einer Reihe von
Stlickziigen entlang agonischen Pfaden beinhaltet, wobei die genannte wenigstens eine Reihe von Stlickziigen
wenigstens einen Satz erforderlicher Stiickziige aufweist, die zum Erreichen der Umgestaltung erforderliche
Zuge bilden, wobei jeder erforderliche Stiickzug aus einer ununterbrochenen relativen Bewegung einer ersten
Stiickeeinheit in Bezug auf eine zweite Stlickeeinheit besteht, wobei die genannte erste Stlickeeinheit aus
einem oder mehreren der genannten Puzzlestlicke besteht, wobei die relative Position jedes Puzzlestiicks in
Bezug auf jedes andere Puzzlestiick in der genannten ersten Stlickeeinheit wahrend des genannten erforder-
lichen Stlickzugs beibehalten wird, wobei die genannte zweite Stlickeeinheit aus einem oder mehreren der
genannten Puzzlestlicke besteht, wobei die relative Position jedes Puzzlestlicks in Bezug auf jedes beliebige
andere Puzzlestiick in der genannten zweiten Stlickeeinheit wéhrend des genannten erforderlichen Stiickzugs
beibehalten wird; jeder genannte Satz erforderlicher Stlickzlige wenigstens drei Zige aufweist, wobei wenig-
stens zwei der genannten wenigstens drei Ziige zur Umgestaltung der genannten Puzzlestiicke von der ge-
nannten zusammengebauten Konfiguration auf die genannte zerlegte Konfiguration in einer vorbestimmten
Reihenfolge relativ zu wenigstens einem weiteren Stlickzug durchgefiihrt werden miissen; jeder des genannten
Satzes erforderlicher Stiickzlige ferner Zlige aufweist, bei denen einander gegeniiberliegende Flachen von
aneinander angrenzenden Puzzlestiicken gleitfahig in im Wesentlichen aneinander angrenzender paralleler
direkt gegenubergestellter Beziehung angeordnet sind und bei denen alle genannten einander gegentberlie-
genden Flachen, die in einander direkt gegenibergestellter Beziehung gleitféahig angeordnet sind, im Wesent-
lichen plan sind; der genannte Satz erforderlicher Stiickziige die Bewegung von Puzzlestiicken in paralleler
Beziehung zu wenigstens drei Ebenen aufweist, wobei jede der genannten wenigstens drei Ebenen mit Bezug
auf jede andere Ebene um Betrage von mehr als 0 Grad und weniger als 180 Grad abgewinkelt ist; der genannte
Ansatz wahrend wenigstens eines Teils eines Stlickzugs, der im genannten Satz erforderlicher Stlickzlige
enthalten ist, in der genannten Nut aufgenommen ist, wodurch die relative Bewegung zwischen den genannten
ersten und zweiten Puzzlestiicken begrenzt wird; die genannte Reihe von Stlickzligen entlang agonischen
Pfaden wenigstens einen Zug aufweist, bei dem der genannte Ansatz in der genannten Nut aufgenommen ist
und bei dem der genannte wenigstens eine Zug durch Eingriff des genannten Ansatzes mit einem Teil von
einem der genannten Vielzahl von Puzzlestiicken endet; das dreidimensionale Puzzle einen oder mehrere
Fihrungsansatze aufweist, die aus Fldchen der genannten Vielzahl von Puzzlestlicken vorspringen, und eines
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oder mehrere der genannten Puzzlestiicke aufweist, bei denen wenigstens eine Flache eine ausgesparte Fiih-
rungsnut definiert, wobei die genannte Vielzahl von Puzzlestiicken ein erstes und ein zweites Passstlick aufweist,
wobei alle genannten Flhrungsnuten, die in dem genannten dreidimensionalen Puzzle enthalten sind, Profile
haben, die im Wesentlichen gleich sind, und alle genannten Fihrungsansatze, die in dem genannten dreidi-
mensionalen Puzzle enthalten sind, Formen und GréRRen haben, die im Wesentlichen gleich sind, und wobei
die Form der genannten Fiihrungsanséatze und das Profil der genannten Fiihrungsnuten dergestalt ist, dass,
wenn das genannte erste und zweite Passstlick nebeneinander liegen, wobei die einander gegentberliegenden
Flachen des genannten ersten und zweiten Passstlicks in biindigem Kontakt sind, wobei einer der genannten
ersten Flhrungsansatze, der sich an der genannten gegenulberliegenden Flache des genannten ersten
Passstlicks befindet, in einer der genannten ersten Fiihrungsnuten, die sich an der genannten gegeniiberlie-
genden Flache des genannten zweiten Passstlicks befindet, aufgenommen ist, das genannte erste und zweite
Passstlick durch Bewegungen in zu den genannten einander gegenuberliegenden Flachen lotrechten Richtun-
gen auseinanderbewegt werden kénnen,

wobei der genannte erste Flihrungsansatz aus der genannten ersten Fiihrungsnut entfernt wird.

20. Dreidimensionales Puzzle nach einem der vorhergehenden Anspriiche, das eine Vielzahl von Puzzlestiicken hat,
die auf eine rdumlich integrierende Weise konfiguriert werden kdnnen, um eine dreidimensionale Konfiguration zu
bilden, wobei die genannten Puzzlestlicke durch relative Bewegung dieser zwischen einer geldsten Konfiguration
und einer ungeldsten Konfiguration manipuliert werden kénnen, wobei das genannte Puzzle Folgendes umfasst:

eine Vielzahl von starren dreidimensionalen Puzzlestiicken ohne bewegte Teile, wobei jedes der genannten
Vielzahl von Puzzlestiicken eine Vielzahl von Flachen hat, wobei die genannte Vielzahl von Puzzlestlicken
erste und zweite Puzzlestlicke aufweist; wobei das genannte erste Puzzlestlick wenigstens eine Flache hat,
die eine ausgesparte Nut definiert; das genannte zweite Puzzlestlick einen Ansatz hat, der aus wenigstens
einer Flache von ihm vorspringt; die genannte Vielzahl von Puzzlestiicken selektiv zwischen der genannten
geldsten Konfiguration, in der alle der genannten Vielzahl von Puzzlestlicken proximal positioniert sind und
eine dreidimensionale Konstruktion bilden, und der genannten ungelésten Konfiguration, in der jede mdgliche
genannte geldste Konfiguration und genannte ungeléste Konfiguration wenigstens zwei genannte Puzzlestlicke
aufweist, die proximal positioniert bleiben, umgestaltet werden kdnnen; die genannte geléste Konfiguration
wenigstens eine vollstandig verblockte Stlickeeinheit aufweist, wobei die genannte Stiickeeinheit aus einem
oder mehreren der genannten Vielzahl von Puzzlestlicken besteht; wobei die Umgestaltung der genannten
Puzzlestiicke zwischen der genannten geldsten Konfiguration und der genannten ungeldsten Konfiguration die
Bewegung der genannten Puzzlestiicke einschliellich wenigstens einer Reihe von Stiickziigen entlang agoni-
schen Pfaden beinhaltet, wobei die genannte wenigstens eine Reihe von Stlickzligen wenigstens einen Satz
erforderlicher Stlickzlige aufweist, die zum Erreichen der Umgestaltung erforderliche Ziige bilden, wobei die
genannten erforderlichen Stiickzlige jeweils aus einer ununterbrochenen relativen Bewegung einer ersten Stik-
keeinheit relativ zu einer zweiten Stiickeeinheit bestehen, wobei die genannte erste Stlickeeinheit aus einem
oder mehreren der genannten Puzzlestiicke besteht, wobei die relative Position jedes Puzzlestlicks in Bezug
auf jedes andere Puzzlestlick in der genannten ersten Stlickeeinheit wahrend des genannten erforderlichen
Stiickzugs beibehalten wird, wobei die genannte zweite Stiickeeinheit aus einem oder mehreren der genannten
Puzzlestlicke besteht, wobei die relative Position jedes Puzzlestiicks in Bezug auf jedes beliebige andere
Puzzlestiick in der genannten zweiten Stlickeeinheit wahrend des genannten erforderlichen Stiickzugs beibe-
halten wird; jeder des genannten Satzes erforderlicher Stlickzlige wenigstens drei Zlige aufweist, wobei we-
nigstens zwei der genannten wenigstens drei Zige zur Umgestaltung der genannten Puzzlestiicke von der
genannten geldsten Konfiguration auf die genannte ungeldste Konfiguration in einer vorbestimmten Reihenfolge
relativ zu wenigstens einem weiteren Stlickzug durchgefiihrt werden mussen; jeder des genannten Satzes
erforderlicher Stiickzlige ferner Ziige aufweist, bei denen einander gegeniberliegende Flachen von aneinander
angrenzenden Puzzlestlicken gleitfahig in im Wesentlichen aneinander angrenzender paralleler direkt gegen-
Ubergestellter Beziehung angeordnet sind und bei denen alle genannten einander gegenulberliegenden Flachen,
die in einander direkt gegenibergestellter Beziehung gleitfahig angeordnet sind, im Wesentlichen plan sind;
der genannte Satz erforderlicher Stiickziige die Bewegung von Puzzlestiicken in paralleler Beziehung zu we-
nigstens drei Ebenen aufweist, wobei jede der genannten wenigstens drei Ebenen mit Bezug auf jede andere
Ebene um Betrage von mehr als 0 Grad und weniger als 180 Grad abgewinkelt ist; wobei der genannte wenig-
stens eine Satz erforderlicher Stlickzlige jeweils einen ersten Zug, bei dem sich die genannten ersten und
zweiten Puzzlestlicke relativ zueinander bewegen, so dass einander gegenuberliegende Flachen der genannten
ersten und zweiten Puzzlestiicke in gleitendem biindigem Kontakt mit dem in der genannten Nut aufgenom-
menen genannten Ansatz sind, und einen zweiten Zug aufweist, bei dem der genannte Ansatz fir wenigstens
einen Teil des genannten zweiten Zugs in der genannten Nut aufgenommen ist, wobei der genannte Ansatz

26



10

15

20

25

30

35

40

45

50

55

EP 1210 154 B1

sich wahrend des genannten ersten Zugs entlang einem ersten agonischen Pfad in der genannten Nut bewegt
und der genannte Ansatz sich wahrend des genannten zweiten Zugs entlang einem zweiten agonischen Pfad
in der genannten Nut bewegt, wobei der genannte erste und der zweite agonische Pfad sich in einem Winkel
von mehr als 0 Grad und weniger als 180 Grad schneiden, wobei sich die genannte Nut an der genannten
gegentiberliegenden Flache des genannten ersten Stlicks befindet und der genannte Ansatz sich an der ge-
nannten gegeniberliegenden Flache des genannten zweiten Stlicks befindet; der genannte Ansatz wahrend
wenigstens eines Teils eines der genannten Stiickzlige, die im genannten Satz erforderlicher Stiickziige ent-
halten sind, in der genannten Nut aufgenommen ist, wodurch die relative Bewegung zwischen den genannten
ersten und zweiten Puzzlestiicken begrenzt wird.

Revendications

Casse-téte tridimensionnel pouvant étre monté et démonté, ledit casse-téte tridimensionnel comportant : une plu-
ralité de sous-éléments de forme sensiblement polyedre, chaque sous-élément ayant une pluralité de faces ; ladite
pluralité de sous-éléments formant une pluralité d’éléments composants de casse-téte, chacun desdits éléments
de casse-téte comportant un ou plusieurs sous-éléments, comme quoi lesdits éléments de casse-téte ayant plus
d’un sous-élément sont constitués de sous-éléments attachés de maniére fixe en une relation de face a face, chaque
élément de casse-téte ayant une pluralité de surfaces d’éléments de casse-téte ; les éléments de ladite pluralité
d’éléments de casse-téte pouvant étre montés de maniére spatialement intégrée par le biais du mouvement relatif
de ceux-ci en vue de former une configuration montée tridimensionnelle, comme quoi au moins I'un desdits éléments
de casse-téte est entierement imbriqué ; les éléments de ladite pluralité d’éléments de casse-téte pouvant étre
démontés de ladite configuration montée par le biais du mouvement relatif de ceux-ci ; ledit mouvement comprenant
le mouvement d’éléments de casse-téte en relation paralléle par rapport a au moins trois plans, chacun desdits au
moins trois plans formant un angle par rapport a chaque autre plan ; un moyen de type tenon (28) permettant de
bloquer un certain mouvement relatif desdits éléments de casse-téte pendant le montage et le démontage, ledit
moyen de type tenon (28) comprenant un premier tenon en saillie et un deuxiéme tenon en saillie, ledit premier
tenon se projetant en provenance d’une premiére face (21) d’'un premier élément de casse-téte dans une direction
le long d’'un premier axe perpendiculaire a ladite premiére face, ledit deuxiéme tenon se projetant en provenance
d’'une deuxiéme face de I'un desdits éléments de casse-téte dans une direction le long d’un deuxiéme axe perpen-
diculaire a ladite deuxieme face, ledit premier axe étant disposé en une relation angulaire par rapport audit deuxieme
axe ; ledit casse-téte tridimensionnel comprenant par ailleurs un deuxieme élément de casse-téte ayant une face
munie d’une premiére rainure évidée allongée définie par au moins une paroi de rainure (31, 32), ladite au moins
une paroi de rainure définissant une premiére trajectoire de rainure (32), ce par quoi le mouvement dudit premier
élément de casse-téte par rapport audit deuxiéme élément de casse-téte ameéne ledit premier tenon a étre disposé
par coulissement de maniere sensiblement adjacente par rapport a ladite paroi de rainure, caractérisé en ce que
ledit mouvement prend fin par I'enclenchement dudit premier tenon (28) par rapport a une deuxi€éme paroi de rainure
(34) définissant une deuxieéme rainure (31) et une deuxiéme trajectoire de rainure sur la méme face (23) que ladite
premiere rainure (32), ladite premiere trajectoire de rainure (31) et ladite deuxieme trajectoire de rainure (32) se
croisant en un angle, comme quoi ladite premiere rainure (31) et ladite deuxiéme rainure (32) ont une largeur qui
est légérement supérieure a la largeur dudit premier tenon de telle maniére que ledit premier tenon peut étre inséré
et coulissé a l'intérieur de ladite premiére rainure avec une quantité souhaitée de frottement.

Casse-téte tridimensionnel selon la revendication 1, dans lequel ledit mouvement relatif est limité aux trajectoires
définies par des lignes droites.

Casse-téte tridimensionnel selon la revendication 1 ou la revendication 2, comprenant un ou plusieurs tenons de
guidage se projetant en provenance de faces des éléments de ladite pluralité d’éléments de casse-téte, et compre-
nant un ou plusieurs desdits éléments de casse-téte ayant au moins une face définissant une rainure de guidage
évidée, ladite pluralité d’éléments de casse-téte comprenant un premier élément d’accouplement et un deuxiéme
élément d’accouplement, comme quoi toutes lesdites rainures de guidage comprises dans ledit casse-téte tridimen-
sionnel ont des profils qui sont sensiblement identiques, et comme quoi tous lesdits tenons de guidage compris
dans ledit casse-téte tridimensionnel ont des formes et des dimensions qui sont sensiblement identiques, et comme
quoi la forme desdits tenons de guidage et le profil desdites rainures de guidage sont tels que quand ledit premier
élément d’accouplement et ledit deuxieme élément d’accouplement sont situés I'un a cété de I'autre, comme quoi
les faces opposées dudit premier élément d’accouplement et dudit deuxiéme élément d’accouplement sont en
contact affleurant, comme quoi I'un desdits premiers tenons de guidage se trouvant sur ladite face opposée dudit
premier élément d’accouplement est regu a l'intérieur de I'une desdites premiéres rainures de guidage se trouvant
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sur ladite face opposée dudit deuxiéme élément d’accouplement, ledit premier élément d’accouplement et ledit
deuxieme élément d’accouplement peuvent étre éloignés 'un par rapport a I'autre par le biais de mouvements dans
des directions perpendiculaires auxdites faces opposées, comme quoi ledit premier tenon de guidage est retiré de
l'intérieur de ladite premiére rainure de guidage.

Casse-téte tridimensionnel selon I'une quelconque des revendications précédentes, dans lequel les éléments de
ladite pluralité d’éléments de casse-téte peuvent étre transformés de maniére sélective entre une configuration
démontée, comme quoi tous lesdits éléments de casse-téte sont déconnectés et séparés les uns par rapport aux
autres, et ladite configuration montée, comme quoi tous les éléments de ladite pluralité d’éléments de casse-téte
sont situés de maniére proximale et forment une structure tridimensionnelle ; comme quoi la transformation desdits
éléments de casse-téte entre ladite configuration montée et ladite configuration démontée comprend le mouvement
desdits éléments de casse-téte comprenant au moins une série de déplacements d’éléments le long de trajectoires
agoniques, ladite au moins une série de déplacements d’éléments comprenant au moins un ensemble de dépla-
cements d’éléments nécessaires constituant des déplacements nécessaires pour réaliser la transformation, chaque
déplacement d’élément nécessaire consistant en un mouvement relatif ininterrompu d’un premier module d’éléments
par rapport a un deuxi€me module d’éléments, ledit premier module d’éléments étant constitué d’'un ou de plusieurs
desdits éléments de casse-téte, comme quoi la position relative de chaque élément de casse-téte est maintenue
parrapport atoutautre élément de casse-téte al'intérieur dudit premier module d’éléments pendantledit déplacement
d’élément nécessaire, ledit deuxieme module d’éléments étant constitué d’'un ou de plusieurs éléments de casse-
téte, comme quoi la position relative de chaque élément de casse-téte est maintenue parrapport a tout autre élément
de casse-téte a l'intérieur dudit deuxieme module d’éléments pendant ledit déplacement d’élément nécessaire.

Casse-téte tridimensionnel selon la revendication 4, dans lequel ladite configuration montée a tous les éléments
de ladite pluralité d’éléments de casse-téte entierementimbriqués avec exactement un déplacement initial d’élément
possible, comme quoi ledit déplacement initial d’élément doit étre réalisé avant tout autre déplacement suivant
d’éléments résultant en un ou plusieurs desdits éléments de casse-téte se retrouvant déconnectés et séparés de
tout autre quelconque desdits éléments de casse-téte, ledit déplacement initial d’élément et lesdits déplacements
suivants d’éléments étant inclus dans ledit ensemble de déplacements d’éléments nécessaires, ce par quoi ledit
déplacement initial d’élément doit étre effectué avant le retrait de I'un quelconque desdits éléments de casse-téte
de ladite configuration montée.

Casse-téte tridimensionnel selon la revendication 4 ou la revendication 5, dans lequel chaque dit ensemble de
déplacements d’éléments nécessaires comprend au moins trois déplacements, comme quoi au moins deux desdits
au moins trois déplacements doivent étre réalisés dans un ordre prédéterminé par rapport a au moins un autre
déplacement d’élément a des fins de transformation desdits éléments de casse-téte pour passer de ladite configu-
ration montée a ladite configuration démontée ; chaque dit ensemble de déplacements d’éléments nécessaires
comprenant par ailleurs des déplacements, comme quoi les faces opposées des éléments de casse-téte adjacents
sont disposées par coulissement en une relation de face a face paralléle de maniére sensiblement adjacente, et
comme quoi toutes lesdites faces opposées qui sont disposées par coulissement en une relation de face a face
sont sensiblement planes ; ledit ensemble de déplacements d’éléments nécessaires comprenant le mouvement
d’éléments de casse-téte en relation parallele par rapport a au moins trois plans, chacun desdits au moins trois
plans formant un angle par rapport a chaque autre plan selon des quantités supérieures a 0 degré et inférieures a
180 degrés ;

ledittenon étantregu al'intérieur de ladite rainure pendant au moins une partie d’un desdits déplacements d’éléments
compris dans ledit ensemble de déplacements d’éléments nécessaires pour de ce fait limiter tout mouvement relatif
entre ledit premier élément de casse-téte et ledit deuxiéme élément de casse-téte.

Casse-téte tridimensionnel selon I'une quelconque des revendications précédentes, comprenant une pluralité de
faces internes comprises dans ladite pluralité de faces, lesdites faces internes étant situées dans I'intérieur de ladite
configuration montée, comme quoi ladite au moins une face interne définit une rainure interne évidée, comme quoi
des vides internes existant dans ladite configuration montée entre lesdits éléments de casse-téte sont des vides
formés par lesdites rainures internes évidées.

Casse-téte tridimensionnel selon 'une quelconque des revendications précédentes, dans lequel il existe ladite au
moins une configuration montée, comme quoi toute transformation de ladite configuration montée nécessite au
moins 2 déplacements d’éléments discrets définis par ledit mouvement relatif avant qu’un ou plusieurs desdits
éléments de casse-téte ne soient séparés et déconnectés desdits autres éléments de casse-téte.
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Casse-téte tridimensionnel selon I'une quelconque des revendications précédentes, comprenant par ailleurs une
pluralité de tenons a angle droit se projetant en provenance de ladite pluralité de faces, comme quoi chaque dit
tenon a angle droit constitue une forme polyedre ayant quatre parois latérales rectangulaires, chacune desdites
parois latérales des tenons a angle droit se projetant de maniéere perpendiculaire par rapport a ladite face de I'élément
de casse-téte en provenance de laquelle ledit tenon a angle droit fait saillie, comme quoi lesdites parois latérales
des tenons a angle droit qui sont adjacentes forment un angle les unes par rapport aux autres de 90 degrés ;
ladite pluralité de faces sur lesdits éléments de casse-téte ayant une pluralité de tenons se projetant en provenance
de celles-ci, comme quoi tous lesdits tenons sont compris dans ladite pluralité de tenons a angle droit.

Casse-téte tridimensionnel selon la revendication 9, dans lequel chaque sous-élément de ladite pluralité de sous-
éléments est sensiblement de la forme d’un cube, comme quoi chaque sous-élément a sensiblement les mémes
dimensions ;

ledit mouvement relatif constitué de mouvements le long de trajectoires droites ; lesdites parois latérales des tenons
a angle droit ayant une largeur inférieure a une moitié de la largeur desdits sous-éléments ; chaque dit tenon a
angle droit étant situé au centre d’'une face de I'un desdits sous-éléments.

Casse-téte tridimensionnel selon la revendication 10, dans lequel il y a exactement une fagon selon laquelle lesdits
éléments de casse-téte peuvent étre positionnés les uns par rapport aux autres dans ladite configuration montée
en vue de former une structure sensiblement cubique.

Casse-téte tridimensionnel selon I'une quelconque des revendications précédentes, dans lequel les faces de ladite
pluralité de faces ont une pluralité de tenons se projetant en provenance de celles-ci, comme quoi chacun desdits
tenons définit une section transversale généralement carrée, une section transversale généralement circulaire, une
section transversale généralement en T, ou une section transversale généralement en queue d’aronde.

Casse-téte tridimensionnel selon 'une quelconque des revendications précédentes, ledit casse-téte tridimensionnel
comportant :

une pluralité d’éléments de casse-téte tridimensionnel rigides n’ayant aucune piéce mobile, chaque élément
de ladite pluralité d’éléments de casse-téte ayant une pluralité de faces, ladite pluralité d’éléments de casse-
téte comprenant un premier élément de casse-téte et un deuxieme élément de casse-téte ;

ledit premier élément de casse-téte ayant au moins une face définissant une rainure évidée ; ledit deuxieme
élément de casse-téte ayant un tenon se projetant en provenance d’au moins une face de celuici ; les éléments
de ladite pluralité d’éléments de casse-téte pouvant étre transformés de maniére sélective entre une configu-
ration démontée comme quoi tous lesdits éléments de casse-téte sont déconnectés et séparés les uns par
rapport aux autres, et une configuration montée comme quoi tous les éléments de ladite pluralité d’éléments
de casse-téte sont situés de maniére proximale et forment une structure tridimensionnelle ;

ladite configuration montée comprenant au moins un module d’éléments entierement imbriqués, ledit module
d’éléments étant constitué d’'un ou plusieurs éléments de ladite pluralité d’éléments de casse-téte ; comme quoi
la transformation desdits éléments de casse-téte entre ladite configuration montée et ladite configuration dé-
montée comprend le mouvement desdits éléments de casse-téte comprenant au moins une série de déplace-
ments d’éléments le long de trajectoires agoniques, ladite au moins une série de déplacements d’éléments
comprenant au moins un ensemble de déplacements d’éléments nécessaires constituant des déplacements
nécessaires pour réaliser la transformation, chaque déplacement d’élément nécessaire consistant en un mou-
vement relatif ininterrompu d’'un premier module d’éléments par rapport a un deuxiéme module d’éléments,
ledit premier module d’éléments étant constitué d’un ou de plusieurs desdits éléments de casse-téte comme
quoi la position relative de chaque élément de casse-téte est maintenue par rapport a tout autre élément de
casse-téte quelconque a l'intérieur dudit premier module d’éléments pendant ledit déplacement d’élément né-
cessaire, ledit deuxieme module d’éléments étant constitué d’'un ou de plusieurs éléments de casse-téte comme
quoi la position relative de chaque élément de casse-téte est maintenue par rapport a tout autre élément de
casse-téte quelconque a l'intérieur dudit deuxieme module d’éléments pendant ledit déplacement d’élément
nécessaire ; chaque dit ensemble de déplacements d’éléments nécessaires comprend au moins trois dépla-
cements comme quoi au moins deux desdits au moins trois déplacements doivent étre réalisés dans un ordre
prédéterminé par rapport a au moins un autre déplacement d’élément a des fins de transformation desdits
éléments de casse-téte pour passer de ladite configuration montée a ladite configuration démontée ; chaque
dit ensemble de déplacements d’éléments nécessaires comprenant par ailleurs des déplacements comme quoi
les faces opposées des éléments de casse-téte adjacents sont disposées par coulissement en une relation de
face a face paralléle de maniére sensiblement adjacente, et comme quoi toutes lesdites faces opposées qui
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sont disposées par coulissement en une relation de face a face sont sensiblement planes ; ledit ensemble de
déplacements d’éléments nécessaires comprenant le mouvement d’éléments de casse-téte en relation paralléle
par rapport a au moins trois plans, chacun desdits au moins trois plans formant un angle par rapport a chaque
autre plan selon des quantités supérieures a 0 degré et inférieures a 180 degrés ; comme quoi chaque dit au
moins un ensemble de déplacements d’éléments nécessaires comprend un premier déplacement comme quoi
ledit premier élément de casse-téte et ledit deuxieme élément de casse-téte se déplacent I'un par rapport a
l'autre de telle maniére que les faces opposées dudit premier élément de casse-téte et dudit deuxieme élément
de casse-téte sont en contact affleurant par coulissement avec ledit tenon regu a l'intérieur de ladite rainure,
et un deuxieme déplacement comme quoi ledit tenon est regu a l'intérieur de ladite rainure pendant au moins
une partie dudit deuxieme déplacement, comme quoi ledit tenon avance le long d’'une premiere trajectoire
agonique a l'intérieur de ladite rainure pendant ledit premier déplacement et ledit tenon avance le long d’une
deuxiéme trajectoire agonique a 'intérieur de ladite rainure pendant ledit deuxi€éme déplacement, ladite premiére
trajectoire agonique et ladite deuxiéme trajectoire agonique se croisant selon un angle supérieur a 0 degré et
inférieur a 180 degrés, ladite rainure étant située sur ladite face opposée dudit premier élément, ledit tenon
étant situé sur ladite face opposée dudit deuxiéme élément ;

ledit tenon étant regu a l'intérieur de ladite rainure pendant au moins une partie d’'un desdits déplacements
d’éléments compris dans ledit ensemble de déplacements d’éléments nécessaires pour de ce fait limiter tout
mouvement relatif entre ledit premier élément de casse-téte et ledit deuxiéme élément de casse-téte.

Casse-téte tridimensionnel selon la revendication 13, comprenant par ailleurs une deuxieme rainure définie par au
moins une paroi de rainure définissant une troisieme trajectoire agonique, ladite rainure et ladite deuxiéme rainure
se trouvant sur une face commune dudit premier élément, ladite premiére trajectoire agonique et ladite troisieme
trajectoire agonique se croisant selon un angle supérieur a 0 degré et inférieur a 180 degrés, ladite premiére
trajectoire agonique et ladite troisiéme trajectoire agonique étant paralléles par rapport a ladite face commune dudit
premier élément, comme quoi chaque ensemble de déplacements d’éléments nécessaires comprend au moins un
déplacement d’élément comme quoi ledit premier élément de casse-téte et ledit deuxieme élément de casse-téte
se déplacent I'un par rapport a l'autre de telle maniere que les faces opposées dudit premier élément de casse-téte
et dudit deuxieme élément de casse-téte sont en contact affleurant par coulissement comme quoi ledit tenon est
regu a lintérieur de ladite deuxiéme rainure, ladite deuxiéme rainure étant située sur ladite face opposée dudit
premier élément de casse-téte, ledit tenon étant situé sur ladite face opposée dudit deuxiéme élément de casse-téte.

Casse-téte tridimensionnel selon la revendication 13 ou la revendication 14, dans lequel ladite rainure est une
rainure évidée allongée définie par au moins une paroi de rainure, ladite au moins une paroi de rainure définissant
une trajectoire de rainure, ladite série de déplacements d’éléments le long de trajectoires agoniques comprenant
le mouvement dudit premier élément de casse-téte par rapport audit deuxiéme élément de casse-téte comme quoi
ledit tenon est disposé par coulissement de maniére sensiblement adjacente par rapport a ladite paroi de rainure
comme quoi ledit mouvement prend fin par I'enclenchement dudit tenon par rapport a I'un desdits éléments de
casse-téte.

Casse-téte tridimensionnel selon I'une quelconque des revendications 13 a 15, dans lequel chacune de ladite au
moins une série de déplacements d’éléments le long de trajectoires agoniques est constituée de déplacements le
long de trajectoires droites.

Casse-téte tridimensionnel selon 'une quelconque des revendications précédentes, dans lequel chaque élément
de ladite pluralité d’éléments de casse-téte est constitué d’'un ou de plusieurs sous-éléments sensiblement cubiques
comme quoi lesdits éléments de casse-téte ayant plus d'un sous-élément sont constitués de sous-éléments attachés
de maniére fixe en une relation de face a face, comme quoi chaque sous-élément a sensiblement les mémes
dimensions ; ladite au moins une série de déplacements d’éléments le long de trajectoires agoniques est constituée
de déplacements le long de trajectoires droites ;

lesdites parois latérales des tenons a angle droit ayant une largeur inférieure a une moitié de la largeur desdits
sous-éléments cubiques ; chaque dit tenon a angle droit étant situé au centre d’'une face de I'un desdits sous-
éléments cubiques.

Casse-téte tridimensionnel selon 'une quelconque des revendications précédentes, comprenant par ailleurs un
moyen de type tenon permettant de bloquer un certain déplacement relatif desdits éléments de casse-téte pendant
le montage et le démontage, ledit moyen de type tenon comprenant un premier tenon en saillie et un deuxiéme
tenon en saillie, ledit premier tenon se projetant en provenance d’'une premiere face dans une direction le long d’'un
premier axe perpendiculaire a ladite premiere face, ledit deuxiéme tenon se projetant en provenance d’une deuxiéme
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face dans une direction le long d’'un deuxiéme axe perpendiculaire a ladite deuxiéme face, ladite premiére face et
ladite deuxieme face étant comprises dans ladite pluralité de faces, ladite configuration montée ayant ledit premier
axe disposé en une relation angulaire par rapport audit deuxiéme axe selon un angle supérieur a 0 degré et inférieur
a 180 degrés.

Casse-téte tridimensionnel selon I'une quelconque des revendications précédentes, ledit casse-téte tridimensionnel
comportant :

une pluralité d’éléments de casse-téte tridimensionnel rigides n’ayant aucune piéce mobile, chaque élément
de ladite pluralité d’éléments de casse-téte ayant une pluralité de faces, ladite pluralité d’éléments de casse-
téte comprenant un premier élément de casse-téte et un deuxieme élément de casse-téte ;

ledit premier élément de casse-téte ayant au moins une face définissant une rainure évidée ; ledit deuxiéme
élément de casse-téte ayant un tenon se projetant en provenance d’au moins une face de celuici ; les éléments
de ladite pluralité d’éléments de casse-téte pouvant étre transformés de maniére sélective entre une configu-
ration démontée comme quoi tous lesdits éléments de casse-téte sont déconnectés et séparés les uns par
rapport aux autres, et une configuration montée comme quoi tous les éléments de ladite pluralité d’éléments
de casse-téte sont situés de maniére proximale et forment une structure tridimensionnelle ; ladite configuration
montée ayant tous les éléments de ladite pluralité d’éléments de casse-téte entierement imbriqués avec exac-
tement un déplacement initial d’élément possible comme quoi ledit déplacement initial d’élément doit étre réalisé
avant tout déplacement suivant d’élément résultant en un ou plusieurs desdits éléments de casse-téte se
retrouvant déconnectés et séparés de tout autre quelconque desdits éléments de casse-téte, ledit déplacement
initial d’élément et lesdits déplacements suivants d’éléments étant inclus dans ledit ensemble de déplacements
d’éléments nécessaires, ce par quoi ledit déplacement initial d’élément doit étre effectué avant le retrait de 'un
quelconques desdits éléments de casse-téte de ladite configuration montée ; la transformation desdits éléments
de casse-téte entre ladite configuration montée et ladite configuration démontée comprenant le mouvement
desdits éléments de casse-téte comprenant au moins une série de déplacements d’éléments le long de trajec-
toires agoniques, ladite au moins une série de déplacements d’éléments comprenant au moins un ensemble
de déplacements d’éléments nécessaires constituant des déplacements nécessaires pour réaliser la transfor-
mation, lesdits déplacements d’éléments nécessaires consistant chacun en un mouvement relatif ininterrompu
d’'un premier module d’éléments par rapport a un deuxieéme module d’éléments, ledit premier module d’éléments
étant constitué d’'un ou de plusieurs desdits éléments de casse-téte comme quoi la position relative de chaque
élément de casse-téte est maintenue par rapport a tout autre élément de casse-téte a l'intérieur dudit premier
module d’éléments pendant ledit déplacement d’élément nécessaire, ledit deuxieme module d’éléments étant
constitué d’un ou de plusieurs éléments de casse-téte comme quoi la position relative de chaque élément de
casse-téte est maintenue par rapport a tout autre élément de casse-téte a l'intérieur dudit deuxiéme module
d’éléments pendant ledit déplacement d’élément nécessaire ; chaque ditensemble de déplacements d’éléments
nécessaires comprend au moins trois déplacements comme quoi au moins deux desdits au moins trois dépla-
cements doivent étre réalisés dans un ordre prédéterminé par rapport a au moins un autre déplacement d’élé-
ment a des fins de transformation desdits éléments de casse-téte pour passer de ladite configuration montée
a ladite configuration démontée ; chaque dit ensemble de déplacements d’éléments nécessaires comprenant
par ailleurs des déplacements comme quoi les faces opposées des éléments de casse-téte adjacents sont
disposées par coulissement en une relation de face a face parallele de maniére sensiblement adjacente, et
comme quoi toutes lesdites faces opposées qui sont disposées par coulissement en une relation de face a face
sont sensiblement planes ; ledit ensemble de déplacements d’éléments nécessaires comprenant le mouvement
d’éléments de casse-téte en relation paralléle par rapport a au moins trois plans, chacun desdits au moins trois
plans formant un angle par rapport a chaque autre plan selon des quantités supérieures a 0 degré et inférieures
a180degrés ; ledittenon étant recu dans ladite rainure pendant au moins une partie d’'un déplacement d’élément
compris dans ledit ensemble de déplacements d’éléments nécessaires pour de ce fait limiter tout mouvement
relatif entre ledit premier élément de casse-téte et ledit deuxiéme élément de casse-téte ; ladite série de dé-
placements d’éléments le long de trajectoires agoniques comprenant au moins un déplacement comme quoi
ledit tenon est recu a l'intérieur de ladite rainure et comme quoi ledit au moins un déplacement prend fin par
I'enclenchement dudit tenon par rapport a une partie d’un élément de ladite pluralité d’éléments de casse-téte ;
ledit casse-téte tridimensionnel comprenant un ou plusieurs tenons de guidage se projetant en provenance des
faces des éléments de ladite pluralité d’éléments de casse-téte, et comprenant un ou plusieurs desdits éléments
de casse-téte ayant au moins une face définissant une rainure de guidage évidée, ladite pluralité d’éléments
de casse-téte comprenant un premier élément d’accouplement et un deuxieme élément d’accouplement, comme
quoi toutes lesdites rainures de guidage comprises dans ledit casse-téte tridimensionnel ont des profils qui sont
sensiblement identiques, et comme quoi tous lesdits tenons de guidage compris dans ledit casse-téte tridimen-
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sionnel ont des formes et des dimensions qui sont sensiblement identiques, et comme quoi la formes desdits
tenons de guidage et le profil desdites rainures de guidage sont tels que quand ledit premier élément d’accou-
plement et ledit deuxiéme élément d’accouplement sont situés I'un a cété de l'autre comme quoi les faces
opposées dudit premier élément d’accouplement et dudit deuxiéme élément d’accouplement sont en contact
affleurant comme quoi I'un desdits premiers tenons de guidage se trouvant sur ladite face opposée dudit premier
élément d’accouplement est recgu a l'intérieur de I'une desdites premiéres rainures de guidage se trouvant sur
ladite face opposée dudit deuxieme élément d’accouplement, ledit premier élément d’accouplement et ledit
deuxieme élément d’accouplement peuvent étre éloignés I'un par rapport a I'autre par le biais de mouvements
dans des directions perpendiculaires auxdites faces opposées comme quoi ledit premier tenon de guidage est
retiré de l'intérieur de ladite premiere rainure de guidage.

20. Casse-téte tridimensionnel selon I'une quelconque des revendications précédentes, ayant une pluralité d’éléments
de casse-téte pouvant étre configurés de maniére spatialement intégrée en vue de former une structure tridimen-
sionnelle, lesdits éléments de casse-téte pouvant étre manipulés entre une configuration résolue et une configuration
non résolue par le biais du mouvement relatif de ceux-ci, ledit casse-téte comportant :

une pluralité d’éléments de casse-téte tridimensionnel rigides n’ayant aucune piéce mobile, chaque élément
de ladite pluralité d’éléments de casse-téte ayant une pluralité de faces, ladite pluralité d’éléments de casse-
téte comprenant un premier élément de casse-téte et un deuxiéme élément de casse-téte ; ledit premier élément
de casse-téte ayant au moins une face définissant une rainure évidée ; ledit deuxieéme élément de casse-téte
ayant un tenon se projetant en provenance d’au moins une face de celui-ci ; les éléments de ladite pluralité
d’éléments de casse-téte pouvant étre transformés de maniére sélective entre ladite configuration résolue
comme quoi tous les éléments de ladite pluralité d’éléments de casse-téte sont situés de maniére proximale et
forment une structure tridimensionnelle, et ladite configuration non résolue comme quoi toute configuration
possible de ladite configuration résolue et de ladite configuration non résolue comprend au moins deux éléments
de casse-téte qui restent situés de maniere proximale ; ladite configuration résolue comprenant au moins un
module d’éléments entierementimbriqués, ledit module d’éléments étant constitué d’'un ou de plusieurs éléments
de ladite pluralité d’éléments de casse-téte ; comme quoi la transformation desdits éléments de casse-téte
entre ladite configuration résolue et ladite configuration non résolue comprend le mouvement desdits éléments
de casse-téte comprenant au moins une série de déplacements d’éléments le long de trajectoires agoniques,
ladite au moins une série de déplacements d’éléments comprenant au moins un ensemble de déplacements
d’éléments nécessaires constituant des déplacements nécessaires pour réaliser la transformation, lesdits dé-
placements d’éléments nécessaires consistant en un mouvement relatif ininterrompu d’'un premier module
d’éléments par rapport a un deuxiéme module d’éléments, ledit premier module d’éléments étant constitué d’un
ou de plusieurs desdits éléments de casse-téte comme quoi la position relative de chaque élément de casse-
téte est maintenue par rapport a tout autre élément de casse-téte quelconque a l'intérieur dudit premier module
d’éléments pendant ledit déplacement d’élément nécessaire, ledit deuxiéme module d’éléments étant constitué
d’'un ou de plusieurs éléments de casse-téte comme quoi la position relative de chaque élément de casse-téte
est maintenue par rapport a tout autre élément de casse-téte quelconque a l'intérieur dudit deuxieme module
d’éléments pendant ledit déplacement d’élément nécessaire ; chaque ditensemble de déplacements d’éléments
nécessaires comprend au moins trois déplacements comme quoi au moins deux desdits au moins trois dépla-
cements doivent étre réalisés dans un ordre prédéterminé par rapport a au moins un autre déplacement d’élé-
ment a des fins de transformation desdits éléments de casse-téte pour passer de ladite configuration résolue
a ladite configuration non résolue ; chaque dit ensemble de déplacements d’éléments nécessaires comprenant
par ailleurs des déplacements comme quoi les faces opposées des éléments de casse-téte adjacents sont
disposées par coulissement en une relation de face a face parallele de maniére sensiblement adjacente, et
comme quoi toutes lesdites faces opposées qui sont disposées par coulissement en une relation de face a face
sont sensiblement planes ; ledit ensemble de déplacements d’éléments nécessaires comprenant le mouvement
d’éléments de casse-téte en relation paralléle par rapport a au moins trois plans, chacun desdits au moins trois
plans formant un angle par rapport a chaque autre plan selon des quantités supérieures a 0 degré et inférieures
a 180 degrés ; comme quoi chaque dit au moins un ensemble de déplacements d’éléments nécessaires com-
prend un premier déplacement comme quoi ledit premier élément de casse-téte et ledit deuxieme élément de
casse-téte se déplacent I'un par rapport a I'autre de telle maniére que les faces opposées dudit premier élément
de casse-téte et dudit deuxiéme élément de casse-téte sont en contact affleurant par coulissement avec ledit
tenonrecgu al'intérieur de ladite rainure, et un deuxiéme déplacement comme quoi ledit tenon est regu a l'intérieur
de ladite rainure pendant au moins une partie dudit deuxieme déplacement, comme quoi ledit tenon avance le
long d’une premiére trajectoire agonique a l'intérieur de ladite rainure pendant ledit premier déplacement et
ledit tenon avance le long d’'une deuxiéme trajectoire agonique a l'intérieur de ladite rainure pendant ledit
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deuxiéme déplacement, ladite premiére trajectoire agonique et ladite deuxi€éme trajectoire agonique se croisant
selon un angle supérieur a 0 degré et inférieur a 180 degrés, ladite rainure étant située sur ladite face opposée
dudit premier élément, ledit tenon étant situé sur ladite face opposée dudit deuxieme élément ; ledit tenon étant
recu a l'intérieur de ladite rainure pendant au moins une partie d’'un desdits déplacements d’éléments compris
dans ledit ensemble de déplacements d’éléments nécessaires pour de ce fait limiter tout mouvement relatif
entre ledit premier élément de casse-téte et ledit deuxiéme élément de casse-téte.
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